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NOTES ON THE SEASONAL MOVEMENTS AND HABITS OF 
SOME CAVE BATS 


By Mary J. GuTuri 
Plate 1 


A preliminary study, in 1928, of the ovarian egg of the bat (Myotis 
sp.?) indicated that this mammal was of great interest as a source of 
cytological material. Consequently, an extensive coliecting program 
was started in the autumn of 1930 and continued until July 1, 1932. As 
it became apparent that little information was available about the 
specimens that were being secured, records were made in order that data 


on habits and seasonal movements would be at hand in connection with 


the gross and microscopic observations on the organs related to the 
reproductive function in the female. Thus it happened that what was 


primarily a cytological investigation became secondarily taxonomic 


and ecological 

No complete survey of the fauna of Missouri has been made, and no 
organized study of its cave inhabitants undertaken. The papers of 
Miller (1897), Hahn (1908), Howell (1921), Miller and Allen (1928), 
and Bailey (1928 and 1931) contain certain information about bats and 
their habits, but indicate that very little is known concerning these 
mysterious mammals. Consequently, an attempt was made, beginning 
in the autumn of 1931, to find out more about their habits and move- 
ments | 


y making regular trips, usually fortnightly, to two limestone 
caves 

The fact that the two caves selected for collecting grounds were lo- 
cated on dirt roads often made the trips that were taken irrespective 
of weather conditions full of adventure. To my companions on these 
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L. Sawyer, and Mr. W. O. Nagel. 
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Fig. 1. Map or A Part or Boone County, Missouri 


Contours traced from Reconnaissance Maps of the U. 8. Geological Survey of 
1886. The highways have been put in as they are at present, and only such side 
roads as lead to the caves have been entered in full; the junctions of other sid 
roads are indicated as landmarks. 


DESCRIPTION OF THE CAVES 


The limestone caves from which collections were made are known as the Roche- 
port Cave and Hunter’s Cave; both are in Boone County, Missouri (text-fig. 1) 
The Rocheport Cave is located about 10.5 miles almost due west of Columbia, 
while Hunter’s Cave is about 9.5 miles in a southeasterly direction. Maps of these 
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caves (text-figs. 2 and 3) were made with the aid of a compass and tape measure; 
heights were estimated. The letters on the maps locate the regions referred to in 
the collection records 

The main entrance to the Rocheport Cave is at the base of a bluff that forms the 
head of a ravine, down which Sinking Creek flows toward the Missouri River about 
three-eighths of a mile away. This entrance (into ‘‘A’’ of text-figure 2) is quite 
large, measuring 85 feet across with an estimated height of 50 feet. The entrance 





passage extends north for 265 feet and is as wide as the entrance. Inward about 
100 feet the ceiling drops to about 15 feet and has numerous fissures in it. To the 
left, at a distance of 200 feet, there is a room (B) with a very high ceiling that is 
always completely dark. The course changes to somewhat north of east down a 
dry passage (C) 68 feet long and 37 feet wide, where the stream has cut under the 
rock wall to the right. At noon during the summer the left wall of this passage is 
illuminated half way back. The course shifts to northeast for a distance of 127 
feet along a passage (D) which is 31 feet wide. To the right of this passage is a 
section of some extent (E), where one must crawl; although the stream passes to 
the extreme right, most of this area is relatively dry. At the end of the passage 
“T),”’ the way is blocked by a deep pool in the stream (F), and descent is made 
from a shallow shelf on the left under which the stream has cut. The course here 
is north of west for 64 feet. One can continue on this course for 125 feet into an 
area (G) with a low ceiling, where crouching and crawling are necessary and where 
a small stream is fed by abundant seepage. The main channel of Sinking Creek 
swings north of northeast, bounded on the right by a sloping ledge over which 
there is always a slight flow of water and a conspicuous crust of calcite. At 100 
feet on this course the floor becomes more nearly level in a passage (H), 53 feet 
wide, which narrows to about 25 feet and then gradually widens. It is 293 feet 
along this course to the point of division into right and left forks (I). The left 
fork goes west of north, and within 50 feet the passage is entirely occupied by a 
deep pool of Sinking Creek. The right fork passes due east and is much narrower 
than the main passages have been. After 65 feet, one turns northeast for 100 feet 
and then goes east for 148 feet through a very moist cleft from 8 to 12 feet wide (J). 
A shallow stream covers most of the floor. The passage opens into a small room 
(IX), where the course shifts to northeast for 60 feet. At this point, the main 
portion of the stream turns north for 20 feet and enters a low passage. To the 
right, a very narrow ads slightly north of northeast, turns south after 
11 feet, and 15 feet 
feet 

The Rocheport Ca 


which is reputed to drain some 3,000 acres of farming land. Numerous rocks from 





along goes southeast; the swing is to the east after 35 


d cave with much dirt infiltration from the creek, 





1 ’ 


the ceilings are scattered throughout, and in many places the ceilings are probably 
40 to 50 feet high. The total distance from the entrance along the measured 
course to the end of the passage from room “‘Ix’”’ is 1190 feet 

There are at least two other entrances to this cave. The one where Sinking 
Creek enters opens in a northeasterly direction at the foot of a bluff, with many 


small ‘‘holes’’ in its face and conspicuously undercut by the water. Although the 


stream is intermittent, the current after a heavy rain must be very strong. The 
entrance (‘‘Z”’ of text-fig. 2) is divided into two parts: the left hand one is 16 feet 


> 


across and 6 feet high; the right hand one, 22 feet wide and 4 feet high. If the 
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stream is not flowing, one can enter at the left for about 20 feet before the passage 
is completely occupied by a deep pool. At the right, however, an impassable pool 


} 


always closes the way. These openings are somewhat more than a quarter of a 





mile from the entrance to passage ‘‘A.’’ The other entrance (‘‘X”’ of text-fig. 2) 
is at the base of a cliff that closes a rather short ravine The passage, which one 


g, is 13 feet wide and from 2 to 4 feet high It runs south of east 





) open into a room (Y) of the so-called left fork of thecave. The 
stream, which is shallow opposite the entrance, runs from east of north to south 


f west, and large, deep pools fill the passage in both directions. This ‘‘Y’’ room 





is probably somewhat nearer the entrance to the left fork at ‘‘I’’ than to the ‘‘Z’’ 

entrances There are at least four sinkholes over the general course of the cave 

but it has been impossible with the equipment available to correlate the surfac« 
nd subterranean topography 


Although the cave is never dry, the broad high passages are much drier thar 


some of the low ceilinged areas or the narrow high crevices where seepage i 
onspicuous \ considerable current of air must pass through this cave, and its 
temperature must reflect external changes to an appreciable extent. For exam- 


ple, on December 26, 1931, when the air temperature at the entrance to ‘‘A’’ was 
13°C., readings in the main passage at ‘‘D’’ were 11.5°C. to 12°C. and in the region 
“FE”? 95°C. On Febru: 


entrance was 2.25°C., passage temperatures varied from 5°C. at the beginning of 


ry 20, 1932, when the temperature on the hill above the 


region ‘‘D’’ to 12°C. on the ledge to the right of “‘H.’’ In this connection it is 
interesting to note that Banta (1907) found that fluctuations in external tempera- 
ture produced noticeable changes within Mayfield’s Cave. Early one hot summer 
morning, while crawling toward the ‘‘X’’ entrance, I could feel a strong air current 


and detect odors from the ravine, but no leaves could be seen stirring throug! 











the opening. It seems quite probable that as evening approaches changing air 
currents may well be the stimulus that results in the swarming out of the bats 

In contrast to the Rocheport Cave, Hunter: ve has an entrance which is 7.5 
feet across and 8.5 feet high It faces southwest at the base f a bluff, and a small 





stream flows from it, through a series of shallow pools, to join Bass Creek some 20 


feet away. The entrance passage (A) appears almost man-made, so regular is it 





throughout its length of 48 feet. Exactly opposite the opening of the entrances 
passage into a room, there is a dirt ledge (B), about 8 feet above the level of tl 


stream bed and running back 40 feet to end in a high fissure, 10 inches wide. The 





main passage turns south for 50 feet and continues 17 feet to another conspicuou 


, 2 feet in width. The height of the ceiling in this passage (C) is about 20 





feet. The front part of the cave is separated from the deeper parts by a short 
section, 3.5 feet high, 24 feet wide, and 13 feet long, where the stream swings 
around to a northeast course. Leading south from the beginning of the high pas- 
sage (D) is another fissure, 2 feet in width. The passage ‘“‘D”’ is 18 feet in width 


st of north for 71 feet, then t« 





and continues northeast for 98 feet, shifts to e 
northeast for 100 feet. Its characteristics are essentially the same throughout: 
a shallow stream, gravel floor, high fissured ceiling, and abundant seepage. At 
the end of passage ‘‘D’’ there is a small irregular room (E) where the ceiling to the 
left is very high, as if a sinkhole might have been rather recently formed. From 
this room, the course is north for 41 feet to a point where the stream diverges t 


the left through a very low passage. One can crawl through a passage ‘‘F’’ on 
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the right for 14 feet in a northeasterly direction and then pass for 48 feet north 


along a higher passage, to which the stream return This is the limit of progress 
483 feet from the entrance. The stream fills a low passage to the left; : I 
ht, a tunnel about 2.5 feet in diameter leads northeast 


rhis cave is probably quite long, if one can judge from its low temperature 





and conspicuous air currents. On a hot day, the cold air current emerging from 








this cave is very noticeable, and again the effect of outside temperature upon that 
of the cave must be considerable. On February 28, 1932, when the temperature 
at the entrance was 11.25°C., the temperature the passage “‘D’’ about half-wa 
in was 12.0°C. The moisture content of the greater part of this cave is quite 
comparable to that of the ge “‘J’’ of the Rocheport No informatix 
is at hand about other entrances or the source of the small stream 
METHODS US 
Since the primary aim of collections was to get specimens for cytological preser- 
vation, shooting was the least used of the methods of collection. However, it 
when bats were on the high ceiling of “‘B’’ in the Rocheport 
le } Some shooting ilso done outside Hur 

















n period, w the bats could not be reached with the 
were taken with a very satisfactory device constructed | 
ed a “bat snatcher.”’ It consisted of a pair of larg 
end of a bamboo pole and manipulated by means of a wi 
ile after the fashion of a tree clipper. When the bat 
he light is thrown on them and cant ye taken in p! 
Nett g e ther e met i used | one stand wit! light in a nal x 
high part of ssage and rapidly mov net back ar ort s the bats fl 
+d the ear obtained in consider le num 
With these eral met! bats we! lect iring the montl i 
were in the cave Sometimes a clump would | int ‘ | 
vidu vithout taking them to the laborat 
alv high state « uctivity | | ng be < | 
Usually vere taken to the laboratory where id I 
and ls on sex g er Mal re sometime en 
for obs ion, sometimes release The femal e kil i 
re er to the reproducti cycle The r suc! S¢ tions is t 
pu hed elsewher A cytological stud the repr system and re! 
glands is in progré 


t, it wa mewhat surpris- 





Plate 1 Four species of the 
Me eriececens. M 
nd M la not re te 
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Fig. 1. Pipistrellu ibflavus ic. 2. Mvotis keenii Fi \Mvotis sodalis 
I 4. Myotis grisescens. F1 Mivotis lucifugus. Fie. 6. Eptesicus fuscu 
Skulls in same relative positior s skins x 05 
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both of these gentlemen, my appreciation is expressed. 
ss of Myx , two ther spec ie ecurred: Pipistrellu ube 
Although La ‘us borea boreal 





be fairly common in this region, sit specimens are occasionally brought 
oratory, it has not been recorded from these caves. 


t only are the species separable by their diagnostic morphological characters, 





ch has habits that are distinctive when ec: vared with those of its asso- 














Some of these features of havior have n« een carefully compared 
none of these bats are particul ‘ docile vhen active, L have seen no 
ney to attack « xcept vi hen a specimen is held. They crouch or scuttle away 
s hand rapidly approaches them. Within the cages they occasionally fight 
nother, but I have not seen alte ions between representatives of different 
caged together. Ept ypears to have the most resentful disposition, 


eeth may have exaggerated my impressions. 
V ITISESE outside the caves was made. 
d by Dr. Woods near the entrance 


1p, it made cries that were not different, so far 



























] unds made when these bats are disturbed. 
\ eral d n bats ved from all directions and flew close to but 
t te yr. W is Chis res] Sé s repeatedly demonstrated since the 
r Dat dispe rsed s soon tne rie eased Their return was practically 
ntaneou hen the cri¢ ere again induced. Nothing of this sort has ever 
noted in the € Analogous | nsis in a 
n « has bee I rded by Mill , vol. 81 
p v March 30, 1929 Ed 
rellus and E7 ( ¢ nguished from M yot the sounds they 
vhen captured or dist 1. Ep cus fuse nd Myot ? ns have 
ch teristic body odors, probably from the secretions of the facial oil 
s. The degree and kind external parasitism are also different. M. 
cens is always heavily parasitized with a species of tick and is the least 
its coat In the laboratory, specimens become covered with various 
vitl t making any particular effort to clean themselves. M. sodalis has 
ites but usu two ticks 1n its rectum It is relatively cleanly in | it, 
VM igus takes « ent care of its hair A fev are the only para- 
note n this last speci I ithout I irasites so far sn 


tions go and is very tidy in its habits. Bats recently collected lick and 





comb and smooth their hair before becoming q 


escent in 


ile bats drink during flight under natural conditions, they 





y learn to 
ter from a dish in a cage They eat almost anything offered, taking it 


from the floor of the cage or from a finger with no indication of fear unless they are 


touched. Various mixtures of food were given, including muscles and glands of 





liver and brains, spinach, carrots tham flour, and dried milk, 





.O Ce mbination of the se sustaine d life for long 1f the bats wer uctive, although 





ate quite a bit of some offerings 


$1 


rtain characteristics of position in the caves are most conspicuous. Eptesi 


s found only at the Rocheport Cave and, with very few exceptions, in the 


relatively dry entrance chamber. Individuals are always isolated when 
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they hang, although when they crawl into crevices, there may be two or thres 
together. Pipi trellus is also ¢ ys isolated and has not been found in cre\ 
j 


Specimens occur in very moist places and are beautiful objects as the light flashe 





4 


on them wher vered with droplets of water. Some appear frosted 





under these conditions : 


nd doubtless are the ‘‘white’’ bats sometimes reported | 


casual observers. Myotis lucifugus also likes moist places, although it is | 
frequently taken from seepage regions than is Pipistrell VM. lucifugus hangs 
isolated or in small groups up to possibly 25 or 30 and takes advantage of all l 


able sm 





ll cavities, where a number may be closely packed, resting on their ventral 


surfaces. On the other hand, M. sodalis is rarely found in such cavities or in 


small groups but hangs in relatively dry places in masses that sometimes conta 


several hundred. A few M. grisescens may be found togetl in small crevices 
the entrance chamber at Rocheport at the time when this s s returns to t 

















mated as containing from 500 to 600 individuals This spe penetrates deep 
into the caves as the summer progresses and is not found in the driest parts 
where seepage is abundant 
Since Myotis grisescens is the only summer resident, it is the only one observes 
with young. Specimens taken with young dislodged them when caged and wer 
t part entirely the voung cal : 
d made efforts ts passed ne Or 
young one, rticular or R le 
hought that esulted in the : 
born in the mmediatel ) 
TIN rere ¥ 4 ing: the ‘ 

In this spe vould not app ‘ 
be pronounced. This} ung whe eedir 
but le es them in the ere netted as t} 
the cave in the evenings L he If. howeve 
group is disturbed in the re carrving 1 - 
some are not Apparently nd p mds when t 
young are pushe 1on Ir ome cases, young fel ff the par ts fl T T 
relatively short flight, females carrying young seem tigu i were loath t 
fly eve vher light is flashed on then 

Segregatior ext observed in Myot , . gape eh 
the spec collect recor ligrati oung male t ing ’ 
( rs separate nd with only a very small contingent of « mpanior 
cast Pregnant lactating females are found togetl in tl immeé ‘ 
ver lew ¢ the immature fer le char teristl this specie Such femals 


more commonly found with the males and in an entirely different part of the « 








In the case of Pipist us and males aré sident in the caves 
considerable period after the females have left Among the hibernating forn 
males and female re found togethe 

In M. gr cens, many, if not all, females do not mature eggs i ring 
their second year. These voung females are called immature s I 
spring and summer. Females of the other species observed tl 





close of their first winter 
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October 18, 1931, Hunter’s. Pipistrellus: inactive and isolated along passages 
“C”’ and “D” and in fissures; 2 femalesand 10 males. M. grisescens: large group 
on ceiling in ‘‘D,’’ inactive when lighted but some chattering; no females, 182 
males; 12 examined (5 young, 7 old). 

October 19, 1931, Rocheport. Pipistrellus: isolated in “J,’’ inactive; 1 young 
female, 4 males. M. sodalis: 8 groups containing from 10 to 50 each (both sexes) 
in “K,’’ some isolated along ““H;’’ some movement but no flying when lighted, 
some chattering; 26 females (only 1 old), 6 young males. M. lucifugus: 1 young 
female, 1 young male. M. grisescens: large group on ceiling of “F,’’ rather 
inactive; 1 old female, 158 males, 12 examined (4 young, 8 old). 

October 28, 1931, Rocheport. Eptesicus: 4 isolated males on walls of “‘B,’’ 
inactive. Pipistrellus: isolated in “‘I’’ and ‘‘J,’’ inactive; 3 females (only 1 old), 
many males. M. sodalis: small groups on ceiling of “‘H,’”’ larger clusters at en- 
trance to ‘‘J’’ and in ‘‘K,’’ some flew when lighted; 35 females (only 5 old), 63 males 
(only 6 old). M. lucifugus: 1 young female and 1 old male taken in “‘H.”’ M. 
grisescens: no groups present; 2 old males, inactive. 

November 8, 1931, Rocheport. Eptesicus: 2 isolated old males from small 
cracks in wails of ‘‘A;’’ 3 isolated females (2 young, 1 old) hanging deep in ‘“‘D 
all inactive. Pipistrellus: 1 young female, inactive. M. sodalis: scattered ones 
and groups in “‘D’”’ and “‘K,”’ some flew when disturbed by flash light; groups 
counted gave 19 females (4 old) and 14 young males, 49 females and 63 males, 
20 females and 19 males. M. lucifugus: 3 females (1 young, 2 old) and 2 young 
males. M. grisescens: 2 old males taken in groups with M. sodalis. 

Vovember 21, 1931, Rocheport. Eptesicus: 1 inactive, old female from wall of 
“B.’’ Pipistrellus: isolated, inactive; hanging under ‘‘G’’ where there is muc} 


seepage; 4 young females, 5 young males. M, sodalis: at least a dozen groups of 





approximately 100 bats each, also some scattered in ‘‘D,’’ few small groups in 
“K,’’ some activity when flashed; one group contained 49 females and 52 males, 
a small group had 7 females and 17 males; specimens checked for age showed 36 
young to 17 old females and 51 young to 14old males. M. lucifugus: isolated and 
twos and threes, inactive, in cracks under “‘G;’’ 5 females (only 1 old), 11 males 


(only 5 old). M. grisescens: in groups with M. sodalis; 2 females (1 old), 1 old 


male. 
Dece mber 8, 1931, Rocheport. E pte icu isolated, inactive, in cracks in “-_° 
and walls of “‘B;’’ 4females (only 1 old), 2 males (1 old Pipistrellu none found 


M. sodalis: small, inactive groups in ‘‘D,’’ none counted but only young observed 





M. lucifugus: small groups in cracks along ‘‘D,’’ some chattering; 3 females and 
males in one group, 3 females in another; of 8 females brought to the laboratory, 
5 were old; fecal matter contained some insect remains and bat hairs. M. grises- 
cens: 1 old female found inactive on wall of ‘‘A.”’ 

December 12, 1931, Rocheport. Eptesicus: isolated, inactive, in small cavities 
in walls of “‘A,’’ one female hanging in light region of ‘‘A,’’ one female hanging 
on wall of “‘F;’’ 5 females (3 old, 2 young) and 3 males (2 old, l young). Pipistrel- 
lus: isolated, inactive, hanging at ‘‘I’’ and in ‘‘J;’’ 2 young females, 9 young males 
M. sodalis: groups, inactive, in “‘D;’’ two masses counted together contained 36 
females and 61 males; only 5 old females in asample of 21. M., lucifugus: isolated 
or twos and threes, inactive in cracks under “‘G,’’ one female in group of sodal 


3 females (1 old, 2 young), 10 males (7 « 


id, 3 young iM. griesescens: none found 
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December 12, 1931, Hunter’s: Pipistrellus: isolated, inactive, in ‘‘C’’ and ‘‘D;’’ 
10 females (only 2 old), 37 males. M. sodalis: 2 males (1 old) taken with M. 
lucifugus. M. lucifugus: isolated on ceiling of ‘“‘B,’’ small groups in “‘C,’”’ few 





isolated in ‘‘D,’’ inactive; 25 females (only 9 young), 4 males. 

December 26, 1931, Rocheport. Eptesicus: isolated, inactive, hanging in ‘‘B’’ 

1 one in ‘*D;’’ 1 old female, 4 males. Pipistrellus: isolated, inactive, hanging 
near stream under “‘E,”’ under “‘G’”’ and in “‘J;’’ 1 young female, 3 males (2 old, 1 
young M. sodalis: 2 large groups of several hundred each under “E,”’ few 
scattered in ‘‘D”’ and 4 in crack in ‘‘A;’’ part of group removed and counted had 
48 females (only 12 old) and 62 males (only 12 old). M. lucifugus: isolated and 
small groups, hanging and 


active; 30 females (only 9 young), 26 males (only 9 young). 


in crevices along ‘‘D’’ and “‘H” and under “G,’’ in- 


January 16, 1932, Rocheport. Eptesicus: found in new location in cracks and 
hanging from ceiling of deeper part of ‘‘A,’’ some in considerable light, one deeper 
in ‘‘D,’’ inactive and isolated; 2 females (1 old), 5 males (3 old, 2 young). Pipis- 


llus: found in places where none had been seen for weeks, few in “‘D,”’ many 
in ‘‘J,’’ isolated, inactive; 5 females (4 old, 1 young), 15 males (11 old, 4 young). 
M oda no groups present, one taken hanging and one in crack in “‘A,”’ others 
in “‘D,’’ isolated and inactive; 2 females (1 old), 4 males (3 old). M. lucifugus: 


small 


groups in recesses along ‘‘D’’ and ‘‘H,”’ some activity, one flew from “‘snat- 


cher;’’ 16 females (only 3 young); 27 males (only 11 young). 


February 6, 1932, Rocheport. Eptesicus: 2 males in crevices in “‘A.”’ Pipis- 











trellus: isolated, inactive, one in ‘‘D,’’ others in ‘‘J;’’ 3 females (1 old), 2 young 
males. M. soda 2 groups in “‘D,’’ larger contained 30 females (13 old) and 36 
males (19 old), inactive M. lucifug small groups, hanging and in cavities 
along ‘‘D”’ and ‘‘H,”’ few flew when lighted; 23 females (13 old, 10 young), 28 males 
(15 old, 13 young) were counted; 3 pairs taken M. keenii: not identified at cave 
and exact place of collection therefore unknown; 2 old females and 1 young male. 

February 20, 1982, Rocheport. Eptesicus: 1 male hanging on wall of ‘‘B.”’ 


Pipistrellus: only 2 males (1 old) seen, one in “D,”’ one in “J.’’ M. sodalis: 


scattered, inactive in “‘D;’’ 2 young females, 5 males (2 old, 3 young). M. lucif- 


wus: conspicuous influx of young with very noticeable sooty tinge to ears, 
membranes and hair; small groups in cracks and hanging in ‘“‘D”’ and “H,”’ in- 


active; 43 females (20 old, 23 young), 65 males (27 old, 38 young) 
: 


February 28, 19382, Rox Le} rt did not « lect beyond a act E pte cu l 
young male hanging in ‘A.’ Pipistrellu one hanging on side wall of ‘‘A,’’ 
thers in ‘‘D”’ and under “‘E;” inactive; 2 females (1 old), 5 males (2 old, 3 young). 
V a inactive, isolated, 4 in ‘‘A,’’ others in ‘‘D;’’ 5 females (1 old, 4 young), 
3 young males. M. lucifugus: some activity when lighted, hanging and in crev- 


ices in front part of ‘‘D’’ where they have not been before; 27 females (only 6 old) 


28 males (11 old, 17 young); 4 pairs taken. 





February 28, 1932, Hunter’ Pipistrellus: isolated, only one flying, others 


inactive, one hanging in light in ‘‘A,.’’ others in ‘‘C’”’ and “>” 13 females (8 old, 
3 young), 43 males (of 13 that were examined 8 were old, 5 young). M. sodalis: 
ol “Gr 


1 old female, 1 young male. M. lucifugus: inactive, 





When a male and female were taken side by side and apart from others, they 





were entered as a pair, although c on was not observed. 
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isolated, small groups hanging and in cracks in ‘‘B’”’ and ‘‘C,’’ and two taken from 
**A;’’ 39 females (13 old, 26 young), 37 males (17 old, 20 young); 2 pairs taken. 

March 25, 1932, Rocheport. Eptesicus: 1 young male hanging deep in “‘A.”’ 
Pipistrellus: inactive, isolated from ‘“‘D’’ to ‘‘K;’’ 4 females (1 old, 3 young), 
18 males (11 old, 7 young). M. sodalis: two hanging in ‘‘A,”’ others in “‘D;’’ 3 
females (1 old, 2 young), 5males (20ld,3 young). M. lucifugus: small groups and 
isolated, hanging and in crevices throughout “‘D,’’ few flying when lighted; 38 
females (17 old, 21 young), 54 males (31 old, 23 young). 

April 2, 1932, Rocheport (did not collect beyond “‘F’’). Eptesicus: 1 old male 
hanging in “B.”’ M. lucifugus: numbers on ceiling of “D’’ seemed reduced; 
collections from crevices in ‘‘D’’ yielded 8 females (7 old, 1 young) and 7 males (2 
old, 5 young). 

April 2, 1932, Hunter’s. Pipistrellus: 12 or more seen but not collected. 
lucifugus: numbers obviously reduced, in crevices in ceiling of ‘‘B,’’ along walls 


VV 
uM 


of ‘“‘C,”’ few isolated in ‘‘D;’’ 12 females (7 old, 5 young), 25 males (7 old, 18 young) 
M. grisescens: 1 immature female in ‘‘C.’’ 

April 16, 1932, Rocheport. Pipistrellus: not carefully searched for but 1 old 
female and 1 old male taken. M. sodalis: 1 young female at “F.”’ M. lucifugu 
numbers reduced, some bats in flight, small groups on ceiling and in crevices in 
“*T);”’ 6 females (4 old, 2 young), 5 males (4 old, 1 young) 

April 30, 1932, Hunter’s. Pipistrellus: isolated and active, flying when 
touched, in ‘‘C’’ and “‘D:’’ 6 females (3 old, 3 young), 5 males (only 1 old) N 


M. sodalis or M. lucifugus present. M. grisescens: group of a 


bout 10 on ceiling 





of “‘B;’’ mass of possibly 500 on ceiling in ‘‘D’’ with small group of 6 nearby, : 
inactive; of those collected, 28 were females (21 immature) and 6 were males (only 
1 old); insect remains in feces and no subcutaneous fat 

May 1, 1932, Rocheport. Pipistrellus: only 3 males seen and taken. M., lucif- 
ugus: only 1 young male seen and taken; no indications of feeding M. grisescer 
isolated and small groups at ‘‘I;’’ 6 females (only 1 old), 5 young males. 

May 2, 1932, Hunter’s. Pipistrellus: few present but number not recorde 
M. grisescens: only 3 immature females found 

May 17, 1932, Hunter’s. Pipistrellus: isolated, inactive, hanging in ‘‘C’’ and 
“D;”’ no females, 35 males (13 old, 22 young); insect remains in feces, subcutane- 
ous fat scant. M. lucifugus: no females, 1 old male in ‘‘C;’’ insect remains it 
feces. M. grisescens: no females, 1 old male in crevice in “‘D;’’ insect remain 
in feces 


May 19, 1932, Rocheport Pipistrellus: one seen on ceiling of “‘H,’’ 2 over 


water at “I;’”’ only 1 young male could be collected; insect remains in fece No 
other bats found. 

May 30, 1932, Hunter’s Pipi trellu 30 seen in “‘C’”’ and ‘‘D:’’ 18 collected 
were all males; 3 males shot at entrance. Few larger bats flying too late for 


shooting 

June 19, 1932, Rocheport. Eptesicus: one old male hanging in “D.’”’ M 
grisescens: active, young chattering, in cracks along ceiling of ‘‘A’’ and large 
group on ceiling of ‘“‘B;’’ no males present; 28 females brought to laboratory, 27 
with much wear on teeth; 3 were pregnant, 1 immature, others lactating; young 


ranged in total length from 46 to 69 mm. 
June 24, 1932, Hunter’s. Pipistrellus: 1 young male shot at entrance. M 
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grisescens: some flew from ‘‘F’’ within 15 minutes after sunset and in another 15 
minutes were emerging in great numbers, clustered along walls of ‘“‘D’’ and 
chattered on way out; also came from fissures leading from “‘B,’’ ““C,”’ and ‘‘D;”’ 
5 shot at entrance, some netted; 2 females (1 immature, 1 lactating), 7 males (5 
old, 2 young). 

June 25, 1932, Rocheport. M. grisescens: large group on ceiling of “‘B,”’ 
voung chattering, old flying when flashed; 14 females netted, 1 pregnant, 1 imma- 
ture, 12 lactating (11 very old); no males taken. Shooting at the ‘‘Z’’ entrance 
brought down 2 lactating and 2 immature females and 1 old male; a considerable 
number emerged from ‘‘Z’’ but not so many as from the entrance to “A.” M, 
lucifugus: 1 young male with partially descended testes shot at ‘‘Z.’’ 


DISCUSSION 


Since Merriam (1887) and Miller (1897) gave conclusive evidence for migrations 
of bats based on their occurrence at certain seasons in regions not occupied at 
other seasons, references to migration have been frequent in the literature. 
Banta (1907) observed fluctuations in numbers of Pipistrellus subflavus in May- 
field’s Cave (latitude given as 39.5°N.) during April. Hahn (1908) noted differ- 
ences in position and numbers of bats (M. lucifugus and M. “‘subulatus’’ [= keenti 
septentrionalis]) from January to April, but explained the movements on the 
assumption of varying activity of the same bats under seasonal and temperature 
changes. Howell (1908) observed groups of bats migrating on a late September 
morning near Washington, D. C. Although identifications were not possible, 
Howell believed that individuals of Myotis and Pipistrellus were among those 
seen. 

The caves visited during this investigation are inhabited by only one species 
of bat, M. grisescens, during the summer months, but three species, M. sodalis, M. 
lucifugus, and Pipistrellus, are conspicuous winter residents. Two other species, 
Eptesicus fuscus and Myotis keenti, have been collected in the winter. A summary 
of the occurrence of each species will show its seasonal movements for the particu- 
lar period over which it was studied. In this connection, Tables 1 and 2, which 
give the daily deviations from normal temperature and the daily maxima and 
minima together with the dates on which collections were made, should be con- 
sulted. Although the temperature data are from the Columbia station, the caves 
are within a radius of 10 miles, and temperature differences over such a range in 
this region cannot be great. While it is impossible to determine the factors 
conditioning the movements of these animals, there are repeated indications in 
these notes that temperature is a very important one, especially unusual winter 
temperatures. It is not, however, supposed that the internal condition of the 
bat is without influence on its seasonal activities. It is hoped that the cytological 
investigation will yield information on this aspect of the problem. The present 
data will be summarized for each of the different species 


Myotis grisescens 


M. grisescens returns to this region, or passes through, toward the end of April 
but does not become a cave resident, except temporarily, at that time. Mature 
females go into the Rocheport Cave at about the time they give birth to their 
young. In both 1931 and 1932, they were abundant on June 20 and had come in 
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within a fortnight. It is not known whether this return was conditioned by the 
end of gestation or by the temperature; the maximum temperature had exceeded 
90°F. with a deviation of +8°, in both years. Whether there was a major influx 
or whether the numbers were gradually increased could not be determined. Only 
a few pregnant females have been collected, and in every case parturition occurred 
within a few hours It should be possible to get some check on the factors con- 


cerned by the movements of immature females and males, but they were segre- 
gated for the most part as has been reported, also, by Howell (1921). Very few 
immature females were with the lactating ones. If males were in the Rocheport 


ve during the summer, they must have been near the entrance of Sinking Creek 





("*Z where one was killed. At Hunter’s Cave, immature females and males 
constituted the main population and were present before the end of June. Con- 
clusions as to whether all members of this species return to the caves at the same 
period cannot be drawn from the data obtained 

The first record of association of old males with old females at Rocheport was 
on September 22 when the females were greatly in the majority. Migration 


ently occurred at somewhat different periods for the old and young, and 





segregation of sexes was still conspicuous Records during October from both 


caves make this clear From the end of Or 


ober and throughout the winter, only 
a few individuals were present, sometimes in groups with MW. sodalis and sometimes 
isolated near the entrances. The returning groups observed in the early spring 
again showed segregation as to age and sex. The age segregation is doubtless t« 
be correlated with the observations on the retarded follicular growth in the young 
females of this species 


Myotis sodalis 


VW. sodalis is apparently not a true hibernator 
ication of conspicuous movements 


e tochepor 


give clear 





peratures spec ies appe ared in th 





maximum of 61° and a minimum of 49°F. were recorde 


of both sexe 5, W ith many more males than females 





eceding the large group movements that were re 


ginning of November. Although the sexes occurred in approximately 





equal numbers in the groups counted, young animals greatly outnumbered old 
ones in the collections. If one can judge by the torpidity of the bats in th 


ves, migration was over toward the end of November. In the first part of 


December, the numbers were not large, and the groups were quite inactive 


However, as early as December 26, following a week when temperatures wel 
from 16° to 23°F. above normal with a maximum of 63° and a minimum of 47° o1 
December 23, a conspicuous increase in numbers was observed at Rocheport Cav 


On January 16, after another considerable divergence of 


temperature with 
minimum of 48° on January 12 and a maximum of 63° on January 1%, very few were 
present. Small groups were apparently held by the temperatures preceding the 


r that very few spec imens were observed. 





collection of February 6, but 

The 1931-32 records to which reference has just been made can be compared 
with the 1931 notes, which show that many M. sodalis were present on March 5 
Ni 


and 9, absent on March 16 and 23 and found again on March 30. By comparing 


the temperature records it can be seen that in 1932 conditions may be considered 
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females were usually kept for study while the males were sometimes activated 
and were left in the caves. Variations in numbers up to January are also 
not significant at the Rocheport Cave because all specimens were collected 
by that time. From the time of entrance until January 16, no activity 
had been observed in this species, but on the latter date new individuals 
had entered the Rocheport Cave. This is the date on which activity was first 
noted in M. lucifugus and it followed some very unseasonal temperatures. No 
other conspicuous increase in numbers was noted until February 28, when activ- 
ity was observed at Hunter’s Cave and specimens were collected in the entrance 
passages of both caves. Until the end of April, both sexes were present in equal 
numbers at Hunter’s Cave; by the middle of May only males were found, and they 
were feeding. This situation continues throughout May. In June, Pipistrellu 

was not seen in Hunter’s Cave, but one was shot near the entrance. One male 
was netted at the Rocheport Cave on July 1, 1931. 


Eptesicus fuscus 


Eptesicus is probably not to be considered a typical cave resident. Found 
only at the Rocheport Cave, it occurred near the entrance with few exceptions 
It was always very inert, and frequently hung in well illuminated and unprotecté 
places. The first collections, in October, were all males. Few females wer 
taken in November, but they became more numerous during the first part of 
December. On January 16, it was evident that this species, too, had responded 
to temperature variations by moving about. All the females that were seen were 
collected on that date, and none were found later. A few males remained until 
spring, and one was taken on June 19, 1932. 


SUMMARY 


The six species of bats observed differ not only in their structural characteris- 
tics but in their habits of life. The data presented in this paper indicate that it 
is possible to make certain correlations between changing temperature and the 
seasonal movements of bats in and out of caves and from one region to another. 
However, so long as observations are made in isolated regions, one can expect to 
learn relatively little about these widely distributed mammals. Certainly this 
is a rich field for codperative study, and it is to be hoped that such a project will 
eventually be undertaken. 
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NOTES ON THE LIFE HISTORY AND BEHAVIOR OF 
NEOTOMA FUSCIPES 


By Far Donat 


The purpose of the following paper is to record observations made 


during the past two years, both in the field and in the laboratory, on two 


-footed wood rat, Neotoma fuscipes. It is shown here, 








aces of the dusk) 


current Opinion to the contrary, that Neotoma can be induced to breed 


litions are supplied. Other observations 


captivity U proper con lt 


concern general behavior of the rats and their adaptations to new 


ironment 





se tr ++} - utter 
were sec! I 
it he rat to use enough pre 
] hd } 1] £ ] _* + 
riably to spring the trap. A small amount of dry rolled oats was spri1 


y 
trap and near it ning to lure the rat inside. The ~s were 9x9x 14 
trap and near its opening to lure the rat inside. 1e traps were 9x 9x 1 
nd being closed by a square door of heavy wire netting, fastened to 





or snap rat trap so as to spring shut when the animal nibbled the bait 
By this method over 50 specimens of Neotoma fuscipes annectens have been 


rapped in the environs of Berkeley, and 30 specimens of Neotoma fuscipes macro- 
near San Diego 
The rats are kept in separate white enameled cages 13} x 13} x 24 inches, con- 
ining a fitted tray for shavings, and a nest box. They are fed daily a dry mix- 
+ 


ire of rolled barley and sunflower seed, and a wet mash of wheat germ, alfalfa 


meal, codliver oil, and milk. Three or four times per week they are given lettuce, 
clover, or other fresh greens in inverted bottle of water with copper drinking 


ube is fastened to one side of the cage. 
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A convenient apparatus for handling the rats, especially Neotoma fuscipes 
annectens, which is larger and fiercer than the southern sub-species, consists of a 
wire mesh cylinder with a cap hinged on at one end, the other end being left open 
to admit the rat. When his head is introduced into the open end he scrambles 
into the cylinder and is held there by two sticks thrust through the meshes, 
above and one below the base of the tail. By this method he can be handled with 
safety and can easily be set free again by opening the cap. 


one 


BREEDING 


Neotoma fuscipes annectens is reported to breed only in the spring. Judging 
by appearances, the rats in Strawberry Canyon, part of the University of Cali- 
fornia campus, begin breeding in late March and early April. At this time the 
testes of the males are scrotal and, in any one animal the penis seems to be larger 
than in late summer, fall and winter. Females trapped at this time often give 


birth to young after capture. Out of six cases the ea 





rliest record I have for the 
birth of young rats is April6. The latest is approximately May 8. Three of the 
six litters contained three individuals, and three of them two individuals 

Rats trapped near San Diego in early May, as compared with those caught 
near Berkeley at that time, indicate that the breeding season for N. f. macroi 
occurs earlier in the year than for NV. f. annectens. At that time young rats, nearly 
full grown, were captured. Gander (1929) records having caught a pregnant 
female in that region as early as December 12 

Examination of vaginal smears for oestrous changes in Neotoma fuscipes annec- 
tens ha 
teristic of the dioestrous interval, stage V of Long and Evans (1922). The excep- 


», with one exception, shown only leucocytes and epithelial cells, charac- 





tion occurred in a rat that was examined after having been in the same cage with 
a male for three days. This female showed the many cornified cells of stage III, 
which follows the period of heat as described in the albino Rattu Three da 
before being placed with the male she had given birth to three young which she 
killed and partly devoured. The facts that no sperms were seen and that preg- 
nancy did not occur may indicate that the male rat was not sufficiently developed 
Examinations of two females on six successive days, from May 16 to 21, as well as 
random examinations of all females caught during March and April, have shown 
only the dioestrous stage. 

The above facts indicate that the female wood rat does not undergo the regular 
four-day oestrous cycle observed in albino Rattus (a member of a different family, 
it must not be forgotten), and that perhaps where stimulus from the male is lack- 
ing, or in a strange environment, no cycle will occur, even in the breeding season. 
It is possible that only a very few cycles take place in a normal female during the 
breeding season. 

That male rats kept in captivity for some time develop sexually later in the 
season than adult males in their normal habitat is shown by the case of N. f 
annectens No. 15, a rat which has been in the laboratory since July 12, 1930, a 
period of nearly two years. Although full grown when caught and always in 


splendid physical condition, this specimen showed no evidence of sexual activity 
until May 27, 1932. The development of the external genitalia at this time 
corresponded to that of rats trapped in late March or April 

The young borne by females trapped during pregnancy have not, as a rule, 
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survived more than a few days. In the new environment the mothers seem too 
frightened and nervous to care for their young. Two rats in which the vaginal 
smears showed spermatozoa on the morning after capture, and also several which 
were judged to be pregnant on the basis of enlarged mammae, failed to give birth 
to young. Autopsy of one case showed three implantation sites in the uterus 
where embryos had either been resorbed or aborted. Abortion has not been 
observed in any of these cases. 

Newborn young of the cricetine Neotoma fuscipes annectens are larger than 
newborn young of the Wistar Institute strain of the murine albino Rattus nor- 
vegicus, which happened to be available for comparison. Average weights and 
measurements taken by me of five newborn young, from two litters of N. f. annec- 
tens and six newborn young of one litter of R. norvegicus, are respectively as 
follows: weight, 10 grams, 4.7 grams; body length, 56 mm., 48.6 mm.; tail length, 
23 mm., 15.2mm. The dorsal body parts of newborn Neotoma are dark grayish, 
and the ventral parts dull red. There is a slight amount of body hair at birth, 
and the oral vibrissae are quite conspicuous. The dorsal pelage, at two weeks, 
is dark gray, short and very soft, the underparts and feet being white. At the 
end of twelve days the eyes of one litter were still closed, but were observed to 
be open on the twentieth day 

The female has four inguinal teats, to which the young remain attached during 
most of the first three weeks. She scampers and climbs about with the young 
protruding between her hind legs, and though I have seen a mother squeeze 
through small cracks and run over piles of sticks so as to jolt the young violently, 
they have never become dislodged. That there are times when the young either 
let go voluntarily or are disengaged by the mother is shown by the fact that she 
frequently comes out at dusk without them. I attempted to remove two young 
ones from their mother at the age of 23 days, but they held on so tightly that, 
for fear of tearing the flesh of the mother, I let them remain. These two young 

ere weaned and placed in a separate cage from the mother at 36 days, and now 
at the age of 60 days they are in fine condition 

Veotoma has been reported not to breed in captivity, but after several unsuc- 
cessful attempts with N. f. annectens in cages of varying sizes had been made, a 
method was adopted that has proved successful. A room 10x 17 x9 feet with two 
north and two west windows was cleared of all furnishings except a radiator 
located between the north windows. Sticks and leaves from an abandoned wood 
rat nest were deposited in the middle of the room. Two rats were turned loose in 
this room on March 28, 1932. The male was a large, sexually mature specimen 
trapped on March 4, 1932. The female had been in captivity since August 8, 
1931. Although full grown at the time of this experiment, she seemed never to 
have borne young, as indicated by: (1) a vagina completely closed by a mem- 
brane, and (2) small nipples covered by relatively smooth skin, rather than the 
larger nipples with wrinkled skin characteristic of females known to have suckled 


young.! 


'Three adult females of NV. f. annectens were examined on August 11th, when the 
vagina of each was found to be open. One of these had borne young on May 8, 
and another on April 7. The third had not borne young in captivity, but the 
vaginal tract contained spermatozoa at the time of capture on March 23. No 
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Some shavings and fine sticks were placed in the northwest and northeast corners 
of the room to encourage the building of nests there. On the third day, however, 
it became obvious that the rats had ideas of their own as to the most suitable place 
for anest, namely, the radiator. Under it and between the pipes were a few sticks, 
apparently placed there by the rats. On succeeding days this radiator nest 
grew in size until at present it consists of an elaborate collection of branches and 
twigs of all sizes interwoven through the radiator, piled on top of, and around it. 
The rats in Strawberry Canyon usually build their nests in bushes or low trees, 
so the analogy of the radiator structure to these is most interesting. 

On April 5, a second female with additional nest material was introduced into 
the room. Two days later she was found dead, with deep lacerations on her flanks 
and back. Apparently the original pair did not welcome the intrusion. Whether 
the male or female killed the newcomer I was not able to determine. 

On April 11 I piaced some scraps of bright colored paper and silk and a few 


4 


pieces of bright tin on the floor. The next morning the silk and most of the tin 
had disappeared. The paper seemed less attractive, since only one piece had been 
removed, and that could be seen sticking out of one side of the nest. A large 
piece of cotton batting placed in the room at a later date was likewise quickly 
stowed away. 

To see a rat drag a heavy branch over four feet long and an inch thick across 
the room was quite surprising, but many such were used in constructing the nest. 
I never saw the female do any of the building, only the male, but since my observa- 





tions were limited to the time between dusk and dark, when the rats began their 
activities, perhaps the female did assist at times. The rat I observed seemed to 
be quite particular as to the stick chosen, as he would run about sniffing first one, 
then another, before making achoice. Bracken fern seemed to be a highly favored 
type of nest material. 

Upon first emerging from the nest, after my appearance at the door, the rat 
ly would sit at the west entrance of the nest, eye me alertly and sniff tl 


: 
isual 





reeze After a few minutes of this it would make several short advances towa 


position at the south entrance to the room, beating a hasty, frightened retreat 


to the nest after each advance. Finally, one night it came all the way over t 
the door and sniffed the screen behind which I was standing. I made no move to 
disturb it, and after that it seemed less afraid. All movements by the rats were 


made in short advances, with frequent cautious stops near some concealing bit of 
brush or branch, to look and listen for danger. Noises outside the windows made 
males had access to these females after the dates given of bearing young or cap- 
ture. On August 11 no indication of reformation of the membrane was macro- 
scopically visible. Similarly, two adults, of unknown history, of NV. f. macrot 

examined at the same time, had the vaginae open after three months in isolated 
ice, kept under like conditions 
for approximately two months, did have the vaginal membrane present. 
Miller (1895, p. 460), states that in two species of Microtus, two of Evotomy 


Clethrionomys) two of Peromyscus and one of Mus ( Apodemus) the vaginal 





cages. However, an immature female of the same r: 


orifice is closed again by a membrane after both copulation and parturition 
That this is not always, if ever, the case with Neotoma fuscipes is indicated by the 


above examinations. 
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by other animals seemed at first to be disturbing, but later even the most frightful 
din made by dogs barking and ducks quacking appeared to be accepted quite as 
a matter of course. 


In running about, the rats ordinarily carry the tail approximately parallel to 





and about one inch from the ground (Dixon, 1919, p. 59). In cases where the male 
is pursuing the female, her tail may be carried higher, the posterior half curve: 


; 
; ] 
whole tail occasionally twitching. I have never actually observed 





Only at infrequent intervals did I see both rats at once. However, their 

behavior at first indicated that the male was the pursuer. Often the male was 

seen to emerge from the new radiator nest while the female stayed in the remains 
, 


f the original pile of brush in the center of the room 


On April 28, twenty-one days after being placed in the room, there appeared 


to be a sudden change in the attitudes of the two rats toward each other. The 
female seemed very antagonistic toward the male. She established herself in 
the new nest and refused to tolerate his presence. During the day, when both 





rats would normally be in hiding, | ed the male sitting humped up in the 


northwest corner of the room. On seeing me he dashed toward the radiator nest 


but the female met him at the entrance with something in her attitude that made 








him meekly return to his corner. Since I continued to stand at the door and 
watch, he attempted twice more to enter the st, but each time decided that I 
was less to be feared than his companion. Finally he curled up in a ball in his 
corner and ignored us both 


On this same day a table with a tall cage containing another pair of wood rats 


was placed in the room. On the wing morning I discovered that the male 








that was free in the room had star build himself a nest on top of this cage 
At the time it consisted of only a zen or fifteen small sticks. It was quite 
amusing to see the rat humped up in a round ball, his nose between his paws, 
trying to hide behind such a tiny pile of sticks. His constructing a nest on top 

f this high cage is of interest, since it is said in nature the male rats leave 
the females after breeding and build nests in trees. Many of these tree nests car 


be seen on the south slopes of Strawberry Canyon. 

The rats in the cage on the table were removed to other quarters and the door 
f the cage left open. The next morning the male rat was found inside this cage, 
so the door was closed and the female left alone in the room. Examination 
} ft 


showed the male rat’s tail to be badly lacerated; no other marks of fighting were 


evidenced 

On April 15 the radiator nest was partly dismantled to see if the female had 
given birth to young. At the east end of the radiator, near the valve, was her 
nest, composed of shredded e=tton, the scraps of cloth I had placed in the room, 
bits of fern, small twigs and grass. It was a deep, roundish nest with a small 
entrance hole at the top. Surrounding its base was a large amount of wet mash, 
now dry and mouldy, and a smaller quantity of barley and dried grass. The 
female was not in the nest, but was seen behind the radiator with two young ones 
attached to her teats. They appeared to be three or four days old. The sticks 
of the nest were replaced as well as possible and the family left to their own de- 
vices until three weeks later, when they were placed in a cage, where they are 
now thriving. At time of removal from the room the female and two young (both 
males) weighed 230, 64 and 66 grams, respectively 
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To sum up this experiment: The male and female were together 29 days; the 


female had been alone 16 days when the young were discovered; the male was seen 





pursuing the female, with subsequent antagonism of female for male, about 
days before birth of the young. Therefore, the probat 


Veotoma fuscipes annectens is 23 days. 


le gestation period in 


It is possible that birth of one or more individuals of a given litter may be de- 


layed, as described by Svihla (1932, p. 12) in Peromyscu One case was noted in 
which a female N. f. annectens was observed to have two newborn young on April 


7. On April 13 the cage was thoroughly cleaned while the two young remained 
attached to the mother as she ran about On April 15 the female was observed 


of these appeared smaller than the 
) 


to have three instead of two young. One 
others; its skin was more reddish and the fur shorter. On April 18 the three young 
weighed 31, 29 and 21 grams, respectively. The smaller one died shortly after 
being weighed. Supposing the third rat to have been born immediately after 
nthe others. Thi 


is such a great age difference that the writer, before forming any conclusions, feels 


the cage was cleaned, it would be at least six days younger th 





that further observations are necessary) It is possible that the third young rat, 
though unobserved, was attached to the mother’s nipples, along with the others, 


at the time the cage was cleaned 


An interesting reaction of these animals is their indecision as to what move t« 
make next when suddenly set free or exposed to view when in hiding. JN. 


, 


annectens is difficult to remove from a cage, becuase of his swiftness and adroitnes 





in dodging, but if he manages to dart out of the cage, he usually just sits on the 
floor and looks around rather than running for cover This same attitude was 
manifested by A macrotis in Verdugo Woodlands near Glendale, California, 


one rainy day in November when we lifted up a nest, exposing its occupant curled 





up in a pile of dry grass. He seemed too utterly astounded at such a proceeding 
to move, and permitted us to pick him up with scarcely a struggl On another 
occasion when I liberated four females in Strawberry Canyon after keeping them 

1 the laboratory during the breeding season, a!l of them were rather slow about 
going off into the brush. Two of them stopped to sniff at some small green plant 
growing in the stream bed, and another did a most surprising thing. She rar 


ross the dry creek bed toward a corner in the opposite bank, deliberately waded 
through a small pool of water to a stone in its center, and, after some maneuvering, 
swam about one and one-half feet to dry land and ran up the banl She seemed 
to feel no great aversion to getting wet, as she sat partly immersed in the water 
for some minutes 

When handled, these animals, especially the wilder individuals, utter a harsh, 
shrill, rapidly repeated squeak. Another characteristic sound is a soft snuffing 
no 


se accompanied by rapid quivering of the vibrissae when the rat stops to smell 
some strange or interesting object. The very young rats, when not nursing, often 
utter a wheezy, whimpering, almost insect-like sound. I have listened for sounds 
by the young in the laboratory radiator nest when the mother was out foraging, 
but the rats were over a week old and had apparently learned to keep quiet 


The adult rats of both sexes, when excited or nervous, produce a peculiar drum- 


ming sound by rapidly beating the tail against the ground or brusl I heard this 
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drumming by N. f. macrotis when setting traps one night in Murray Canyon, San 
Diego County. I have also heard the same sound produced by the male N. f. 
annectens while with a female in the breeding room. At first I considered this as 


xual behavior, but on several later occasions I noticed the same drumming by the 


se 





female after the male had been removed, so perhaps it is a nervous reaction to 
disturbances of various kinds, or it may be a warning sound to spread alarm to 
other rats. A similar drumming produced by beating the forepaw against any 


l 


nearby object is described in Pe ” is by Seton (1920) and Svihla (1932). 


Much has been written on the propensities of wood rats to store away great 
quantities of useless as well as useful articles in their nests (Taylor, 1920; Warren, 


1920). In Strawberry Canyon the nests have disclosed such peculiar items as a 


small tin cup, bits of lace, nail file, handkerchief, silk thread, and shreds of news- 
paper. In one small nest over a pecl f hazel nuts were discovered (Anthony 
1920 , 
Most 3 to stu the ¢ Neotoma fuscipe 
annecter e come through rat een in the labora- 





Though he was 


nearly full grown when captured, he has never been very wild 

He seems able to distinguish individuals, as he shows quite a friendly interest 
in the person who feeds him, even though no food is being offered at the time. He 
has a great fear of men in gener nd of the manager of the animal room in 
particular, who usually catches him for m At the sight of him he dashes into 
his nest box and stays there until removed by force If I want him to go into his 
nest box, all that is necessary is to let him smell the gloves worn by the manager, 
or a bottle of lysol. Apparently, he } learned to associate these smells with 
being caught 

His nest box is fitted with a small sliding metal door that serves to shut him 
in while his food dishes are being filled This has lost its original usefulness, 
because he has learned to open it th his teeth either from the inside or the 
outside 

He is very act ring his waking rs, gnawing great holes in his nest b 
and shaking with his teeth loose portions of his cage. He carries his tin food 
ups around in his teeth and usually deposits them on top of his nest box. He 


likes to dig busily in the shavings, making little piles here and there. Within th 


last month (May) he has persistently piled all the shavings in one corner of his 
cage, making a nest in their midst where he sleeps, instead of in the box. I have 
at times tried to push him off the top of his nest box with a heavy wire in order to 


make him go inside, and it has become quite a game to him to sidestep or jump 


over the wire and stay on top of the box in spite of my efforts to dislodge him. 
Even in a small cage he lives true to the reputation of his genus for storing 


things, especially food. When given grass or greens he fills his mouth as full as 


possible, stuffing the food in with his front paws, and carries several loads of 
this into his nest box for safe keeping before he stops to eat Then he selects the 
choicer morsels, such as clover or miner’s lettuce, and eats them a stalk at a time, 


sitting up on his haunches, holding the green with one or both forepaws. I have 
often seen him fill his mouth with barlev or sunflower seed, hastily dig a hole in 
the shavings, thrust his nose into the hole, and emerge with his mouth empty 


1 ' ' 1 1 4 


In eating wet mash, he takes a large mouthful, then with his front paws pushes 
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n the crumbs which 


is face meticulously, much as a cat does, except that he often uses the flat ‘‘palm 
of his paw, rather than the side. 

One night, after prolonged shaking of the cage front, he managed to push it 
out, unlatch the outer door and escape into the room. The next morning it was 
interesting to see that he had picked up small pieces of lumber, shingles and 
shavings, and piled them on top of his nest box in the cage in an effort to construct 
the kind of ne » typical of his species. Close examination of the lumber showed 
numerous tooth marl hich he had m ir ragging the pieces to their 
1, +ir tior 
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NOTES ON THE RELATIONS OF BEAVERS TO ONE ANOTHER 
AND TO THE MUSKRAT 


By ALEXANDER H. LEIGHTON 


The following notes were made in the summer of 1931 at a small lake 
in the Bear River region of Digby County, Nova Scotia. I studied the 
beavers both in a wild state and in captivity in two pens built on the 
lake shore. The individuals to which reference is made in this article 
are: Paddy, a kitten, probably born the preceding May or June, sex 
unknown; Tony, a yearling, sex unknown; and Boadecia, an adult 
female. For a more detailed description of the conditions under which 
these records were made, reference is given to the introductory para- 
graphs of “Notes on the beaver’s individuality and mental characteris- 
tics” in the JouRrNAL oF MamMa.ocy, vol. 13, no. 2, pp. 117-126. 

My observations of the captive beavers were made when sitting, 
quite visible to the animals, either in one of the pens or on a seat which 
was about five feet off the ground and slung between the two enclosures 
After dark I generally used a flashlight, but it did not seem to annoy 
the beavers. There can be no doubt, however, that they were subject 


to conditions that were far from natural, and their behavior was prob- 


ably correspondingly ae In attempting to reconstruct a picture 
of the beaver’s customary beh: it is likely that negative character- 
istics, such as all forms of nao ‘rence, are the most misleading. How- 


[ believe that the animal’s response, even to a relatively strange 
environment, is something essentially peculiar to the animal and is at 
least a starting point for the study of behavior 

In organizing my notes I find myself unable to prevent a certain 
amount of over-lapping. This is due in part at least to the fact tha 
Ithough an observer, in order to comprehend and interpret a mass of 
material, must arrange it in categorical sections, such schemes are 
arbitr ry and really not part of the living world Therefore I should 
like to refer the reader to what has already been said in the first article 
on tail slapping, under fear; on mutual fur nipping, under habit;and the 
whole of imitation. 


Although some writers on the subject have said that the beaver is almost voice- 
less,! I was able to distinguish seven different kinds of cries, beside many unclassi- 
fied squeaks and mutters 


1 See Johnson, ‘“‘Beaver in the Adirondacks,’’ 1927 
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Hiss.—This sound, to which I have frequently referred in my previous article, 


was made apparently in the nose by contracting the nostrils and breathing deeply 


and heavy ily. It was produced both on inhalation and exhalation, and I heard it 


1 






more often than any of their other noises. Before I caught the beavers, I noticed 


it frequently in the bushes along the still water, sometimes when walking ther: 
in the daytime and sometimes when canoeing on the water itself 
hen I had the beavers under close observation in the pens, I discovered that tl 


hiss was used on a variety of occasions, but always correlated with displeasure o1 


the part of the animals. They made it if angered and frightened by handling 


them However there were certain times after Tony and Pad 





ame tame 





hen they hissed in what seemed pure vexation, unmingled with any fear. Thi 
occurred if I blocked up the sod house in the morning to prevent their getting 
inside, or pushed them away from food that s on the bank Many times Tor 
hissed at Paddy when the latter tried to pull away some of his food, or when out 


in the water he attempted to get on Tony’s bas Once I heard Paddy hiss whil 


swimming away after Tony had 





it a muskrat 





Whine.—By this word I mean to express a thin, s f idible sound that 
Paddy made sometimes when swimming about Tony or when penned in a sm 
cage near the tents. It was of a ventriloquial character that gave me sor 


difficulty 











‘ loade é 
say that that vailing chil The simi 
fitting as any I can think of, and yet it does not really convey a good impressiot 
the call. The resemblance is only to the shorter crie faninfant. The beave 
oice rises and falls and carries a tone of mingled impatience and pleading that 
indefinable, but none the less clearly mark It I much in common with tl 
isual pathetic notes of many young mammals The general literature on tl 
eaver gives one the impression that the is peculiar to y« 
vhen the ; . } Sucl us not mv exper fe 
cried most and that I never he 1 Boade t t 
: I watched the b aon ot 6 
noise in this wa\ Once when Y: 
held down « to having his ear marked he 1 in 
tl might h 1 he did the same thing on s | 
» seemed fearful of Tony However, aside from this I never heard a beaver, « 
young On the cont I was struck by the fact t] 
whenever they were making the cry and anything occurred to disturb them, the. 


became instantly silent and then, perhaps, hissed. This was as true of them wher 


they were at liberty in the bushes along the still water as it was afterward wher 
they were in my pens. I had Paddy in captivity for tw ys before I heard him 
ery, and that occurred when I put him into the pen with Tony for the first time 


It was over six weeks before I heard Tony make the sound 


Paddy cried under the following circumstances: frequently when swimming 


ind his works 


TS 
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about Tony, when Tony approached him (this not always in alarm, for he often 


by Boadecia, once when Tony 











stepped on his tail, and when ¢ hen afraid that Tony would take 
som his 1, and very loudly if Tony did take any Many times he did it fe 
I reason that I could ss Tor sometim ied when eating, 
P tried to pu ; a em thew wees tank 
I I summoned by Boade The Halifax cried 
bling ove 1 From th : , that ¢ rv seems to he uttered 
} } ri rist Y ‘ 1+ 1 le that the « na T 
} + med r is in! 7h y ] ¢ nt Ile hi vas ur le t 
triloquial p artis ¢ ‘ 7. ] hi ' ‘ — . 
or = 4 ; , ng the st , } - ‘ * x 14 


Nasal sound I lid not observe it in 
. ‘ r nont } nd had becor 

| + " +} +} } y r io} 

| ‘ r g 1 throug 

. n . ive : tiny T} a} rd daga when 





— cn Tr 7s” lid it when 
1 ' 

r | r - ne the 

é tir } r ] r . 
. na R 
I ‘ | ir . her 
thot ‘ + r 9 +} fou hec 
. ' R gy le to the other pen 
, nd then make 
, , ‘ ch pit . ng | : ‘ fferent fron 














t er! eat n t I time Che eff t 
} Dp n4 ‘ ++. heath. the ¢ y ‘ } 
} , = 4 ' ‘ me ru ar he part he ire 
tin rk t P + , sionallv Ton 
‘ , he reanor ‘ 20m At tin B i yg +} 
| ] he r r rY the ire Tr} ther t then 
| ht ‘ : wet e wi 
} ~] g 8) 
Soft churr.—I he S to I i ne en 
1 f; f , , r ‘ , itten | e good reason t 
l i is Nl t 
Guttural sound.—This nondescript splu ng t I noti it 
or hen I first picked him up t ~ nd day after his original capture 
\ 
} On July 25 Tony escaped, on the 27th I caught Paddy, and on July 29 I caught 
| Tony again. When I put Tony into the pen he went out into the water and began 
| sttacking the wire at the lake er s inside the house. so I removed a 
few sods from the roof and drove Tony was submerged when Paddy 
entered the water, but as soon as he reappeared, Paddy swam over to him full of 
interest Tony, however, paid not the slightest ol attention to him 
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Paddy swam about, keeping his face close to that of Tony. He climbed uy 
Tony’s back several times and once rode across the pen in that position. Fre- 
quently he gave the cry. At length Tony noticed him sufficiently to hiss loudly a 
number of times. This seemed to have the effect of driving Paddy away for a 
few moments, but he soon returned and continued to follow Tony. At intervals 
Tony dived and sometimes in doing so he pushed Paddy under. Sometimes 
Paddy was sitting on his back and went down with him. 

One could not want a greater contrast in the behavior of the two; Paddy 
friendly, noisy, and seeking attention; Tony stolid, silent, and hostile or indiffer- 
ent. It might be thought that the explanation lay in the fact that Tony, having 
just been recaught, was more frightened than Paddy. It is possible that this is 
true, and yet Paddy had been in captivity only two days, while I had had Tony 
from July 8 to 25 and had caught him again because he came back to the pens at 
night looking for the easily accessible food. Moreover, as time progressed, it 
became evident that Tony was the tamer of the two 

On August 22 the second kitten was caught and unfortunately broke its leg in 
the trap. I was not in the camp at the time, but Mr. Harris put him in the per 
next that of Tony and Paddy and recorded their behavior 

“Both Tony and Paddy were out in the water. Paddy noticed him [the second 
kitten] right away and went over to the wire and put his nose through and cried 
The new beaver did not pay any attention to Paddy for some time; then he went 
over to the wire and swam up and down along it. After some time Tony came 
over and sniffed through the wire.”’ 

I arrived in the camp about noon and put Paddy with the second kitten 
Paddy swam to him making the soft churr, put his nose close to his, and ther 
swam about him. The second kitten showed interest in Paddy and thereafter did 
not dive as often as he had been doing. Several times Paddy put his forepaws o1 
the other’s neck and shoulders and once attempted to climb on his back. 

On the morning of August 26 when Mr. Harris caught Boadecia, who was proba- 
bly Paddy’s mother and perhaps Tony’s, he put her in the pen next Tony and 
Paddy and noted that the other beavers registered interest in her, but retired into 
their house at 7:30a.m. In the later afternoon I disturbed Tony and Paddy s 
that they came out and idled about the bank and in the water for half an hour o1 
more. They paid no attention to Boadecia, who was out in the water in her pen 
nor did she show any sign of being aware of their presence. At 6:30 p.m. th 
young beaver came out again, but I did not remain on watch. When I visited the 
pens at 11 p.m. Boadecia had eaten plenty of waterlilies, but the state of indiffer- 
ence between her and the younger beaver seemed still to persist. I watched th 
beavers from 6 to 10 p.m. on August 28 and again from 8:30 to 10 p.m. on August 
29. Paddy spent a little time looking through the wire at the other pen, but there 
were no friendly overtures. Tony and Paddy spent the early part of the latter 
night inside the house. On August 30 I watched the beavers from 8 to 11 p.m 
Paddy was more than usually interested in working on the wire, and almost always 
on the side next the other pen. He attacked the fencing on the land, a thing 
which I never saw him do before or afterward. Once he swam along the wire on 
the side next the other pen, looking through and churring. Boadecia came over, 





but made no sound and soon swam away again. I watched her closely whil 


Paddy was making a fuss over his food and crying, but I could not see that sh« 
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reacted in any way. Tony swam along the side nearest her several times, but I 
could not be sure that he was looking at her. It was quite customary for him to 
swim there long before she was caught. From September 2 to 5 I was in Halifax 
at the exhibition, but aside from that time the beavers were watched more or less 





y and continually without any change in their general attitude of mutual 
rence being observed until September 9. I wished to get some moving 
pictures of the beaver’s method of gnawing a tree and therefore on September 7 
I tied a young poplar upright in Boadecia’s pen and discontinued all her other food. 


On September 9 the beavers were watched between 12 and2a.m. Boadecia had 





i nothing to eat since September 7, but had not cut the poplar. She had not 


suffered from complete lack of food, for there were a few old roots and twigs in the 








ul h she gn é SI : ( restless and wandered back and forth 
and in and out of the water. It was now that I heard the summons for the first 
ime and s its ren ible eff the younger animals. She made it eight 
times in all while I watched. In the mornings and nights that followed, I heard 


it frequently 





etween the summons and lack of food. The 





was continued with a few interruptions 





until shortly before she was sent to | > the summons 


vhen completely free from the distress of hunger 





I that Boadecia was too frightened during the first day or two of 


} 


her beaver, at least when I was about, and it is also 


t is very likely 
her captivity to notice the ot 


possible that had I been able 





watch I might have heard the 


summons sooner. However I wish to point out and emphasize that this is another 
example of the d ceptiveness « f the beaver’s habitual attitude of indifference 
After I had had Boadecia for thirteen days I thought that she was almost entirely 


y»blivious of the other beavers and nearly equally unconscious of her. On 





the fourteenth day my opinion suffered a considerable change 


In July a wild beaver, probably Boadecia, was seen near the pens several times. 


Her visits were almost nightly from August 1 until her capture on August 26. I 
unable to determine whether she came because of the poplar piled on the 
shore some fifty vards from the pens, or because of the other beavers She was 
1 


ilmost always seen and heard at the poplar pile but on the other hand, the begin- 


ning of her nightly visits was very nearly coincident with the capture of Paddy. 
THE YEARLING’S TOLERANCE OF THE KITTEN 


From August 4 until October 6, when I took them to Waverley, Tony and Paddy 
were kept together in one pen. Tony’s attitude toward the younger animal was 
one of forbearance. This was surprising in view of his original hostile indifference. 
It may b¢ that the tolerance was another facet of the same indifference. From the 
next section, in which I shall describe rows between the beavers, it may seem that 
Tony had very little patience, but it must be kept in mind how greatly and con- 
tinually he was provoked. During the early part of the first night that they were 
together (July 29) Paddy seemed a little timid of Tony. Once he was sitting on 
the bank when Tony came toward the shore. Paddy cried and jumped into the 
water. I had placed rolled oats in a dish and Tony ate some. Paddy remained 
at a distance until Tony moved away toward poplar branches, and then he went to 
the dish and began eating. Soon Tony came back and took more oats. The little 
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one cried, but Tony made no sound and they ate together 
mind the kitten’s presence and in fact yielded to him \ 


direction. As the days went by the kitten became bi 


When they were eating oats he would often cry and attempt t 


the dish. Although there 





the idea that the particular leaf or twig that Tony had \ 
1 


+} 


as plenty of poplar in the pen | 


thing else. When they were in the house he would walk 

















hen Paddy pushed 


1ersome 


s muct 
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and impert 


o push Tony 


i obsesse 
better ti 


y, and out 


Tony did not seem to 


in his 
inent 


out 


nh any- 


ig D Frequently when Tony 
was working at the wire Paddy would scramble over him and try to bite the sam« 
spot. Tony of course did not suffer all this without showing resentment, particu- 
larly if it was a question f food, but on the whole it t 1 good deal to pr yk 
him, and he never really hurt the kitten 
QUARRELS BETWEEN THE YEARLING AND 7 rT! 

In the evening of August 5 Paddy is eating rolled oats when Tony ym 
long and attempted to take some to The younger standing partly ir 
the dish and he cried and attempted to crowd Tony The vearling put his 
right forepaw on Paddy and with a backward thrust jerk him into the é 
Paddy sat there a few moments chewing the mouthful he had and then returned t 
the oats and ate in a more civil manner [ll feeling did r seem to persist long 
for shortly afterward Paddy rode across the pen (in tl iter) on Tony’s 
On the succeeding days I saw Paddy chastised in thi number time 

On going down to watch the beave t4an August 14, I noticed t 
Paddy seemed afraid of Tony Every time Tony swan his direction | 
with a spl ish Occasionally while Tor was working at tl ire Paddy swan t 
nd began gnawing beside him r twi Tony turt bout, pl hi 
left forepaw on Paddy’s nose and gave him a strong pus ! There wer 
other times when the yearling merely hissed and Paddy swan I sat in t 
pen and held a poplar branch across my knees. Tony can I hed uy 
and pulled off a bunch of leaves and began to eat then Pad came over al 
attempted to take some from him. Tony hissed and turning, bit at his side [ 
not think that Paddy was actually nipped, but he leaps I the ter 
Shortly after this I gave Paddy a pie f poplar and 7 n fter it 
ried and dragged his twig t rne nd Tony turned qui \ t 
| ter | ddvy h | in the twig } . e ¢ ting n + +} + } } 
tach Tony came along an the t ron erthe kitter 
erie nd went after it lon n and Pad fle Tor 
second twig, but this time Padd ot pursue 1 

rt I t that the Cave I i not beer ed the pre is evening m 
to some extent for Tony’s tem] t iT this part r time It n 
so have been due to ner 1s itement « 4 musk I had put into t 
pen on the 1itl On the evening of August 17 I again s rony stealing twig 
from Paddy, but the kitten was more insistent on this occasion and ran after Tor 
crying, hissing, and snatching off leaves. It seen n example of rudimenta 
property feeling, for he s never so pressing in his é s to ste rom Tor 
s he s to recover the twigs Tony h tak m hin Por 
occasionally pull twigs om Padd hin t ike a le 
that Paddy was actually eating en though | nig ha ye sor 
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for the place of his captivity that a few hours after I liberated him on September 
30 a muskrat, almost certainly he, was back at the pen trying to get inside and 


al days 





remained in the general vicinity sev 
In one of my corral traps on the still water which was baited only with poplar 


I caught three muskrats, one of which was Jerry. On each occasion a good many 








of the leaves and some of the bark from the fine twigs had been eaten. There were 





many other nights when bait was taken without a capture being made, and the 
tooth marks indicated that the visitors had been muskrats. Jerry appeared to 
like carrots, rolled oats, and grass best, but he ate quantities of poplar leaves 


and some bark. 


It seems to me that all these observations point strongly to normal symbiosis 
If the muskrats came of their own accord to live in my artificial beaver hous¢ 
because of the food and shelter available, why would they not do the same thing 


in a real beaver house? Of course it is true that beavers do not keep a dec 
muskrat to attract tenants, but I believe the advantages sufficient without that 


ves, but is incapable of getting them for him- 


F 
self, is it not reasonable to suppose that he steals them when the beaver has cut 
down the tree?? 


The Beavers’ Attitude Toward the Muskrat.—When the muskrat was first pu 














into the beaver pen, Tony swam over toward him. Jerry allowed him to come 
within a foot and then he dived. Both Tony and Paddy dived too. Paddy went 
toward the rat several times, but the result was alwavs the same—first the rat 
dived and then the two beaver Jerry came ashore and sat on the bank. Paddy 
came toward him, hissed, and went away agai After a little Jerry moved off 
and then the kitten returned, landed at the same place and began brushing him- 
self. Jerry found the entrance to the sod house and went inside. The beaver 
who usually retired re 7 a.m., remain¢ it until after 3:30 p.m. The rela- 
tionship seemed in general to be one of suspicion and dislike. About 7 p.m. ] 
looke into the chamber and found the two beavers crouched together in one 
corne nd t entrance tunnel. On 
Lug the little less so than it had 
peer eaver, pause i, an j 
then eith idy occasionally came al- 
most to the rouching in a corner at 
tl r end ir Tony was working 
t the stra beside Jerry, stoppe 
looke t hin wded over on top of the 
r Jer rir up his lips as if preparing to bite, squeezed past, and swam 


aw: \ little later Paddy tried twice to climb up on Jerry’s back when he was 
in the water. The rat submitted for a second or two, then snapped at the kitten 
without biting him, and departed. Tony came up on the bank to get some rolled 
oats, but found the rat there ahead of him and went away again. After a few 
seconds the rat left and Tony returned for the oats 

On August 16 both the rat and Tony ate oats from the same little heap. Tony 
T 


attempted to crowd the rat away with his n made little cries and then 


Dugmore observed this in Newfoundland. See ‘“‘The Romance of the 


Beaver,”’ p. 99 
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snapped at Tony. The beaver jumped back to the water’s edge, but soon re- 





turned and endeavored to edge the rat a Jerry put his head under Tony and 
they continued eating togeth« 

Tor nd Jerry wv ting rolled oat t of the same dish on August 17 when 
Jerry caught the dish in his teeth and tried to drag it up the tunnel into the house 
He got it partly away from Tony by idden jerk, but the beaver pounced after 
it and drew it back with his forepa pl i them in it, pressed his weight on it, 
nd in this manner hel e dish stil 


| I tit e « ( l r I t r t ird the rat 
14 ; } ++ Y ; 
g | ’ } 1 r t to bite 
—_ tri] him +} 
1 & 1: ¢ artets oe 
r ( : v 
, } | im” } 7 
tten cl ‘ } inks and 











1; : ; A + , ult had been in 
+ ; ; } : hi 
' ( I z , summ to ich 
} } neanand , 
“he ng was in general quit lerant of tl itten, but sometimes cuffed 
I nay ! é l r ten himself was inclined to 
: : ¢ 4} . 
— From ; tones n , n one that was kent wit! 
eave 1 t] t n the iver lodge and 
ar th ¢ . me of the larger anir 
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AST MOLI 


Moore 


credited 


times with 


msumption of the same. The habit of certain mice in 
using mole runways provided a logical assumption that these small 
responsible for the actual eating of the underground 
tter. 
expending bulb-growing in l 


Ar ipidly 
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nole (Scapan 
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cultiva 
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ted are: 


information pertaining to t 
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is more 
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Wight (1928) tabulated the results of 
send mole stomachs and showed that 


matter in suf 
lly. 


tentiona 
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thrown “off 
taken are ref 


and growing plants may 


offered as 


a dormant seed, 


ficient nts to indicate 
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these stomachs 
These stomach 


in the 


ability of cultivat 


vaaat, rt Vicinity; 


ava ed 
rences obtained from cage 


caged animal may be starved into accepting 


feed”’ to 


general in distrib 


bulb, or wilting root 


lesetwer % +] alt ate et 
austry in the area necessitater 
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he food hal its of Townsend 


ll coast 


ition but is not so prevalent in 


»sma § 


Scapanu 


lownsend mole 


» examination of 306 Town- 
cont able 


had been ingested in- 


eight 


that it 


ained veget 


contained what were evidently 
Ss were aeeth from moles tha 
of sail lanted and growing 
bulbs was not mentioned 
trials have their limitations 


be 


a certain food or may 


its such an extent that certain foods normally 
used. Chemical and physiological changes in sprouting 
make them more attractive in situ than when 


Individual variat 


ions 
will exist, and the number of tri ls by individual animals is limited 

To obtain some food habit data an enclosure of a quarter acre was 
constructed in the fall of 1929 at Hillsboro, Oregon. Mice were re- 


moved and 
food, 
A mal 


Eleven 


were 


ple 


were partly ¢ 


in. 
about 


excluded 


aten or 
April 2, 1930, : 
Twenty-seven d 
two-thirds taken 


from the area. 


oy 
$s fos 
ntviiul. 


mechanically 
300 feet of garden peas and 
ays later, 31 


and 26 feet of 


feet ¢ 


+} 
ul 


Earthworms 
Six hundred mixed Darwin 


injured 


ie 


the moles’ natural 


tulips were planted. 


e Townsend mole was placed in the enclosure on February 26, 1930 
tulip bulbs were entirely consumed by 


March 30 


by the mole’s activities 


Eleven more 
(on 
a soft white wheat were drilled 
f the 
pe 


drilled wheat rows were 
rows 


were entirely taken 
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Some sweet corn was eaten, and a few Irish potatoes were partially 
taken later in the year by the same mole. 

Examinations were made before there was time for decomposition to 
have made a check unreliable. Another mole was introduced on the 
same area on October 13, 1930. The tulip bed had been replanted the 
first part of September. This mole, while working among the tulips. 
injured but two and ate none. Five bulbous iris were eaten out of 469 
planted. 

Indications are that parsnips and carrots are often consumed by this 
mole. More of the root is taken than normally would be removed by 
the mole in merely extending a runway through the row. Tops of the 


smaller plants are at times 


artially pulled down. Damaged surfaces 





show no trace of rodent gnawing 


Wallace W. Smith (1927)! writes of captive Townsend moles as fol- 


lows: ““Earthworms are taken in preference to everything else, but 
often after they have had all they will eat of these they will go over to 


the pile of mixed grains, and sorting them over with the nose will pick 
ut and eat sometimes as many as twenty-four kernels of wheat. Night 


fter night they sort over the piles of grain and in the morning not a 
kernel of wheat is left As far as my observation goes no other 
grain is taken. When they have had no worms for over twelve hours, 


grain is taken in preference to many insects Parlsey roots, tulip 


bulbs and parsnip roots were taken in small quantities, as a few nibbles. 


Carrots when very small and tender seemed to be enjoyed for a change 
but did not seem to be taken regularly, as was the wheat, though at times 
! . +] =", : 1 ee — P . L : 
le would eat half or even a whole carrot three-eights of an inch in 
diameter by one and one-half to two inches long and at such times they 
2 ‘ relishe a 
Nownsend mo! 1 fy: commercial planting of tigridi: 
ownsend moles trapped ommercial planting of tigridia 
bulbs near Smith River, California, contained 100 percent and 94 per- 
cent bulb in their stomachs The first stomach was crammed, the 
other full. The soil was moist and earthworms were plentiful. About 
600 bulbs had been consumed during a period of about ten days. Re- 


moval of the two moles stopped all damage to that portion of the plant- 
The only other bulbous plants in the area were yellow callas 
which upon digging several weeks later showed no root damage. 
At the other end of the planting several pocket gophers were working. 
Their damage was more extensive, probably because of their storing 


Smith, W. W 1927. Habits and control of the Oregon mole in the Willam- 
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habit. The accompanying photos show the difference in type of inj 





The bundle of tops with clean-cut bases is the result of pocket g phi r 
damage; those shredded and torn resulted from mole activity. Practi- 
cally all of the tops of those taken by pocket gophers were pulle 1 down 
about an inch or two. Very few of those attacked by the moles had tl 


tops pulled down to any extent 





The handling of over a hundred c ptive m les in lethal dos ige determi- 
nations showed that the snout is little or no hindrance to the mole’s 
ittack upon the larger roots and bulbs. The snout nose is e! 
ind n be voluntarily bent up or sideways to an angle of near 
ninet rees to its natural position, thus allowing the animal to bai 
its teeth (pl. 2, fig. 3 Indications in tulip plantings are that the bul 
are often shredded with the front feet and worked into the mout! 

The following groupings show the contents of 42 Townsend and 8 
coast mole stomacl With the exception of five obtained duri 
Aucust i dry pasture r Villar k, Oregon, and « July s el 
fron moist garden at Hillsbor regon, all wer Lil long the 


Decet d near commercia! lb nting possible ry 
OT ti | rYi¢ } spec mens \ ‘ . nad ww Tre ¢ Tié T cy 
4 : ] } 41 . . 

p re practical aey 1 OF earthworms Une s nach contained or 

. ] 4 4} ] 
hundred percent earthworms and the other 90 percent dipter nd 1 
earthworms Che three Townsend stomachs from Tillamook averaged 
65 percent earthworms and about 30 percent vegetable fibres. Anal 
of stomach contents were made by Charles C. Sperry, of the Di 

die a ; . 
Food Habits Research, Bureau of Biological Surve 
F FE ! ST\ cf S 

Earthworms: | in 6 stom 101 95 
t g c’ my g ) ore 690 0 

Diptera (1 - r ’ O ' 
90 l ( 4 r tr ( IpOSsI f ge, 25.1 

Lepidopte nd rt J } t 
R y. ( 

Centipeds \ -legg 1 l I I 2 
an ine ] Com i ro OF 

1 a (R rs 

Coleoptera (B Fou i to t IT { } ndi 
three, traces. Composit ge, 0 

Orthoptera (Crickets, grasshoppers, et Thr percent was found ir 
stomac! Composite average, 0.3 





Hymenoptera (Bees, ants, wasps, et Found in three stomachs. Tw 
contained 1% and the other a tr e Composite average, 0.2 


Vegetable matter: Found in 2 stomachs. Or contained a trace and the 


other 10% of what w ippare 
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Fic. 1. Remains of Tigridia plants after Townsend moles had eaten the bulbs 
Two undamaged bulbs miiy be seen to the left. 

Fic. 2. Remains of Tigridia plants after bulbs had been removed by pocket 
gopher (Thomomys laticeps). Two undamaged bulbs also shown 


Fig. 3. Scapanus t. townsendii, showing angle to which mole bends nose. 
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SUMMARY 
1. Tulip, tigridia, and bulbous iris bulbs, wheat, oats, peas 
carrots, parsnips, and potatoes often form substantial portions of 
ocapanus townsend ind S 
2. A vegetarian diet may at times be preferred to a far f earthwo 
and other invertebrates. 
3. Twenty-four out of 42 Townsend mole stomachs examined cor 


table matter in sufficient amounts or in such form as to indicate that 


been ingested accidentally nor been contained within the dig 
gested invertebrates 
4. For many cultivated plants the Townsend m« 


are not influenced by a deficiency of sup} lnatur 


A PRELIMINARY REPORT ON THE WINTER F‘ 
VIRGINIA FOXES 


By A. L NELSON 





This preliminary report on the winter food of Virginia foxes, based 
the contents of 120 stomachs received from the Commission of Ga 


} 


and Inland Fisheries of Virginia and examined in the Food Habits 


Research laboratory} of the Bureau of Biological Survey, is presented 


because of the great need for definite information on the food 


these animals in a territory where there is a clash of opinion on the su 


ject between fox hunters and quail shooters 


i Ligh 


the 120 stomachs, 23 were empty; 82 of the stomachs contain 
food were gray fox, and fifteen were red fo: The gray-fox stom: 


1 


were taken by months as follows: 2 in December, 1931; 25 in Ja 


1932; 38 in February, 1932; 15 in March, 1932, and 2 not 
undoubtedly collected in January or February, 1932. 17 


Though the number of stomachs 


s small, the analysis wi 


Indica 


Urocyon cinereoargenteus cinereoargenteus 
Gray Fox 


‘en 


stomachs were collected in January, 1932, and five in February, 


aated, 


ll serve 


ing 


red-fox 
1932 


’ me decree the inter f 1 nreferences of f ss in Virgini 
e in some aegree the winter food preterences OI [oxes in irgini 


Mammals as food.—Rabbit fragments were found in 34 of the gray-fox stomachs 


and comprised 32.41 per cent of the bulk content of the 82 examined 


In 12 


> f 
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f 
D 
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hs, rabbit remains constituted 100 per cent of the food contents. A 
el was noted in a single stomach and comprised less than 1 per cent of 
ood M nd native t I n4 the 82 stomachs made up 

t of the total bulk. TI owing genera we epresented: Micro- 

M I \ hree stomacl contained the wool of 

ic! me ul pe entage 40 
Small non-gameé ; , resent in 16 of the 8? omachs 
percentage of 6.14. 7 ollowing species were identified 
peck r ce 4 Engl sparr¢ gr kle ow- 
‘Y hite-thr ¢ SY r I ng sparr< Game birds 
in 5 Stor i 1 K pt tage of 1.33 ['wo stomachs con- 
ig dove ne, fragn ffed grouse Poultry fragments 

I : I na 1 I ntag O.24 In 1] thes 

l stor tted turtl ( ati 
ming 8.00 t ' nother ston h undeter- 
rment neat & y the nt The turtle anc 
ements toret sient 01 am i 
tr} . 4 4 + te f vas it ba 
, reser n If n r 9 percentage < 4.02 Three 
n st 4 ne nt t et: Le tera, chiefly larvae 
preser t - er short-horne gr - 
¢ ( f t < ) eid beetle 
te r ede ni irred in 3 stom- 
, tad 4 ‘ : the ’ 
Fr I g r n 44 st T eT = 
“_" Ge Pere * ioni wi thon in tl 
Appl eechnut n, peanuts, grap 1 hickory nuts 

\ il tani sens echnuts, corn, peanuts, and hickor 
n ¢ YU pe ent hile the fles fruits pples, persimmons, and 
I nted to 11.11 per cent the tot ( nasmuch as most of the 
e taken In winter, it can be assumed that the cultivated fruits represented 

n 7 stor i I Or Ise 5 40 ner cent of ti total food 

Sor r ti t 1itr recorae ai ke le he nlace, in this categ v 

t e¢ irrences are erned there is little doubt that they repre- 

| er? 7 anditiar t is improbablk tan adult fe weigh- 

( l2] ld killas eighing from 75 to 300 pound Foxe 

etime kill 1; S ut they | e been known t« ree in the vicinity of! 
ture ! tr ng eithe f ( duits 





Rabbits and mice together made up over half the food in the 





Rabbits, noted in 8 of these, formed 34.40 per cent 


uulk. Mice, noted in 6, amounted to 18.00 per cent of the diet, the gen 
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present being Microtus and Peromyscu 
stomach and comprised 1.53 per cent of 


found in a single stomach and constituted 5.67 per cent of the total food. T 


is a strong probability that the squirrel 
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Muskrat fragments were found in 1 


the bulk. Gray squirrel fragments were 








here 


was carrion as sarcophagid larvae were 


present with it inthe stomach. Wool and fat of sheep, found in 3 stomachs, made 


up 13.07 per cent of the bulk 


Birds as food.—Quail remains were noted in a single stomach, making up 15 per 


cent of its contents, and comprising 1.00 per cent of the tota 
game bird feathers, noted in 1 stomach, 


I 
} 


food Sm: 





formed less than 1 per cent of tl 








food. Poultry fragments, found in 2 stomachs, made up 12.47 per cent of the 
entire food 
Invertebrates as food.—Insects, the only invertebrates noted, were found in 1 
tomach and represented less than 1 per cent of the diet 
Vegetable food.—Fruits and nuts were present in 5 stomachs and represented 
13.60 per cent of the entire food in the 15 stomachs. Beechnuts were fou ir 
stomachs, making a bulk percentage of 9.60. Fleshy f s—persimmons, al 
apples—were found in 2 stomachs, forming a bulk px tage of 4.0 
TA } 
Content 7 Tf ” 
4 5 4 ox 
—— - , - ee 
. d | ‘ fo j 
r et r at rene 4 e? 
I it t 2.4 5 +. 40 42 2.70 
Mice and nat rat 4 18.2 f 18.00 47 8.15 
Gray squirr é 1 5 @7 9 . on 
Muskrat 1.5 l 9 
Shee 1.4 07 6 ; 20 
Poultr l 8.20 2 12.47 1g 8.87 
(same l > l Ui 4 27 
Small non-game bir 16 6.14 2i 17 D.2 
Reptil 2 0.1 2 l 
Insects l 4 02 l 0.0 20 4 
Cent me es : { 12 ) { 
Dry fr 24 | 10.90 yf 27 | 10.7 
Fleshy fruits 7 | 11.1 2 $00, 29 ) 
Carrior 6 5. A 6 1 55 
SUMMARY} 
In the winter months, at least, Virginia foxes feed largely on animal mater 
79.20 per cent of the food reported in this paper falling into that category. Rab- 


bits and mice are outstanding as staple 


winter foods; together they make up 50.85 








ee 
— 





























LI NS AND WILBY—FOOD OF FUR SEAI 13 
pe! nt the total Apples, beechnuts rm, persimmons, and peanuts are 
| 
important vegetable food ggregating 18.82 per cent. The poultry and sheep 
iter mount to 12.07 per cent of all the food: the former represented 8.87 per 
°0 ver cent Whether all of the occurrences of these two 
tems, especially in the case of sheep, represent tual kills is questionable. This 
t that small birds ar nsects are taken frequently. small birds 
4 5.21 ner cent of the total f n all stom chs. and insects 2 AN 
per cent, but that these items can not be nsidered important parts of the fox’s 
‘ 
States Biol Suri | ton. D. ¢ 
r y TT » T wT J * pp y if 
HE FUR SEAL O] THE COAST ¢ BRITISH 
rTrASD 
COLUMBIA 
By W. A. Cuemens and G. V. Winey 
r } , 1 1 4] el 
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lImost entirely « ( he food of 273 individuals 

a 

n August and September in Behring Sea consisted large] f 
pollack The agra chalcoqramma), se ] fist Therobromus callori 


and squid (Gonatus amoenu Other species represented in small 


ri - 


numbers were rockfish (Sebastodes alutus), coho salmon (Oncorhynchus 


. : - 2 - 
kisutch), lamprey (Entosphenus t entatus), cod (Gadus macrocephaius), 








wolf-fish 


ph ractus) 


(Anarchias 
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lepturus), and stickleback (Gasterosteus cata- 


In view of the paucity of information, especially for areas south of 


Alaskan waters, and the general interest in the subject, the data in 


connection with the present investigation are given in some detail. 
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Only well-filled stomachs were accepted by the fishery officer and the 


TABLE 1 
nt f bulk) of princip f tomach content of f l 
eal 
i SAI 8 I Ral ‘ 8§ A 
) 75 25 
95 5 
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presence in undetermined amount 


} 


average amount of food in each was about one quart of well-packed 


material. 


Fx rr 


the most part the contents were much comminuted, 


making it usually impossible to determine the exact number of fish or 
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squids present in any one stomach, but in as many cases as possible the 
food items are expressed in percentages of total food content of stomach. 

In the following lists and tabulations, the herring is the Pacific herring, 
Clupea pallasii, the pilchard is Sardinops caerulea, and the hake, Merluc- 
cius productus. The identification of the species of Pacific salmon was 
almost impossible but in one case the presence of a spring salmon, 
Oncorhynchus tschawytscha, was determined by means of its scales. It 
is not unlikely that this was the predominant salmon taken as it is the 
species probably occurring in greatest abundance off the west coast of 
Vancouver Island at this time of the year. The squid was not identified 


The information regarding the sex, age and locality is that supplied by the 


Indian sealer to the collect 

No. 75, female in pup, 5-year old, 28 miles off Raphael Point, Flores Island, June 5 
Food: herring, 75 per cent; salmon, 25 per cent; one small crustacean (Ligyd 
pa 

No. 76, female in pup, large, 20 miles south of Lennard Island Light, June 5. Food 
herring, 95 per cent; salmon, 5 per cent 

No. 77, female in pup, 5- or 6-years old, 22 mil uth of Lennard Island Light, 
June 5. Food: herring, 95 per cent; one small squid; numbers of small 
crust uns (Eupi l per cent 

No. 78, female in pup, 20 miles south of Sea Otter Rock, June 6. Food: herring 


east six individuals 


1 
79, male, 2- or 3-years old, 25 miles south of Lennard Island Light, June 6 
I 


ood: salmon. 


No. 80, male, 3-year old, 25 miles south of Lennard Island Light, June 6. Food 

salmon, hake, squid (25 per cent 
No. 81, male, 2-year old, 25 miles south of Lennard Island Light, June 6. Food 
Ni not in pup, 3- or 4-year old, 25 miles south of Lennard Island 
12. Food: two salmon, one a spring salmon, the other could not 





No. 83, female, 4-year old, 25 miles southeast of Lennard Island Light, June 12 
Food: herring; squid (20 per cent 

No. 84, female in pup, 5-year old, 25 miles southeast of Lennard Island Light 
June 12. Food: herring; two small squids (15 per cent) 

No. 85, female in pup, 5- or 6-year old, 25 miles south of Lennard Island Light 
June 12. Food: herring; squid (15 per cent 

No. 86, female in pup, 5- or 6-year old, 25 miles south of Lennard Island Light 
June 12. Food: herring, probably 75 per cent; pilchard, probably 25 pe 
cent 

No. 87, female, 2- or 3-year old, 20 miles south of Wreck Bay, June 12 Food 
herring; beak of small squid 

No. 88, male, 3- or 4-year old, 25 miles south of Lennard Island Light, June 18. 
Food: salmon, about 65 per cent; herring, 25 per cent; one small squid, 10 


per cent 








No. 89, male, 4-year old, 


herring. 


No. 90, female 


June 20 
No. 91, female 
June 20. 


Yo. 92, male, 


Food 


not in 
Food: 
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not in pup, 3-year old, 22 


> 


15 miles south of Len 


miles south < 


salmon, 90 per cent; herring, 10 per cer 


I 


«-year 


yup, 4-« 
erring 


old, 22 miles southeast of Lennard Isl: 


yr 5-year old, 25 miles south of Lennard Island Li 


] 





Food 


herring. 


No. 93, 


June 20 


female, 5- or 6-year old, 25 miles southeast of Lenn 


female, 5- or 6-year old, 25 miles south of Lennard Isla 














No. 95, female, 5- or 6-year « 20 miles south of Lennard Island Light July 1 
Food: pilchards, 80 per cent; one cott fist 
No. 96, male, 4- or 5-year ol 2 miles sout Lennard Island Light, Jul; 
Food: pilchards, at least six 
No. 97, female in } 5-year old, 28 miles south of Lennard Island Lig 
l. Foe l 
No. 98, mal ge not recorded), 20 mil ( nnard Island Light, July 7 
Foo herring, 35 per cent; salmor 15] I nt; s&s juid 50 per cent 
No. 99, female, 3-year old; 20 miles soutl Le Is Light, Julv 7. I 
herr 95 per cent; o1 sm¢ f er small crustaceans ( - 
The llect IM Fiche ns - te that fitt atl 
sti ere oper t <1 . ts of herring « 
| th t , é , ‘ ter ’ 
numbe times of « irrence of t impor ter 
H ng 1 1 17 i 68 pe r 
Ss ‘ irred in 9 ir ual r 36 pe ent 
Squid ur? i Si lu r 32 per t 
Pilchar irred in 6 individu or 24} cent 
Hal ‘ Ir? in 1 individu ( 4 per cent 
Cottoi curred 1 l indi } ( 4 pe ent 
Osmeri occurred 1 1 indi 4 per cent 
It is evident that the schooling species form the bulk of the food of these sx 
no doubt because of abundar and ease of pture rhe number of stomachs 1 
too small to justify infer that tl 1 ecies listed alw occur in tl} 
relative abundance shown above, but it can reasonably be concluded that herring 
undoubtedly form the most important food material and tl salr constitute 
an appreciable portion of the food (about one-sixtl t by bulk in al 
stomachs examined, as is shown the first table It igh they do not form the 
sole or even the main item ‘ 
Pacific Biological Station, Nanaimo, British Columbia 
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MATERNAL BEHAVIOR IN THE DEER MOUSE 


By R. R. Hvgstis 


Personal care of 150 litters of Peromyscus maniculatus during the 
present year has brought particularly to my attention some features of 
aternal behavior that I believe to be worth recording. The routine 
involved a segregation of pregnant females in individual cages, each 
being supplied with a piece of absorbent cotton for nest material. 
Typically, the expectant mother immediately builds a nest and, as a 


rule successfully rears a prot | The brood is examined shortly after 


birth, and the number in the litter recorded. A subsequent examina- 
tion is usually made prior to the removal of the young from the mother 

when they are four or five weeks of age 
The possession of a young brood changes in a marked way the females’ 
reaction to exploratory lifting of the nesting material. Mice of either 
sex will ordinarily rapidly evacuate a nest that is touched, but females 
with recently born young tend t main within it. Some females sit 
stolidly upon the brood. Others make what might be anthropo- 
morphically described as anxious or 1 pelling 1 vements with head and 
forepaws or attempt to bite exploratory instruments. Underlying 
individual differences in behavior is typically pronounced reluctance 
to uncover the brood. Judging by the undisturbed appearance of the 
r sawdust and the outside of the nest itself, I am of the opinion that 


females with young broods spend practically all their time in the nest 
with then 

Mother mice spread themselves over the young in what might be 
described as a hovering position. They cover the young in the same 
manner when deprived of all nesting material, so the posture, illus- 
trated in pl. 3, fig. 1, is not merely a consequence of being in a nest. 
Oceasionally a female with a half grown brood may be observed outside 
the nest and hovering her young even when they are not nursing. 

Mother mice often, although not ilways, close the entrance to the nest 
when they are within it. Closure of the entrance may sometimes be due 
to the sagging of the fluffed cotton over the door after the mother has 
entered, but it is often possible to see a well defined plug of cotton in the 
entrance not quite flush with the outside margin of the nest. Some 


females plug up the small door between the feeding and nesting compart- 
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ncidental to her movements. The hold upon its abdomen appears to 


induce postural reflexes in the young so that its body curves at each end 


toward the mother’s head and out of harm’s way. 
é ty of Oreao Eugene, Orea. 


OBSERVATIONS ON THE YOUNG OF CAVE-DWELLING BATS 


OA 


in December 24, 1931, accompanied by my brother, John L. Mohr, 
I visited Nickajack Cave, Tennessee, and on January 4, 1932, Nicka- 


? 


ck Cave, Tennessee, and Saltpetr: Cave, near Rogersville, Alabama 


In both of these caves we found Myotis sodalis to be the common win- 
tering bat rather than M. grisescens, as I already have reported (1932, 


pp. 272-273 Later, on the same trip, we explored Dixon Cave, near 


Mammoth Cave, Kentucky, and Wyandotte Cave, Indiana, and ob- 
served the large colonies of M. sodalis which occurred there at the time 
At each place we were told that the bats occupied the cave throughout 


the vear 


t ? T> 
Where VV. so occurs in Pennsvlvania. however. part cularly 
Penn’s Cave, all bats les ve the ca es during the summer Accordingly 


as with special interest that we revisited these caves and explored 


several others between June 26 and July 1, 1932. The trip was made at 


that particular season in the hope of taking tl 


e young of several species, 


since during the previous two weeks, at the Reading Museum, we had 


taken newlv-born voung of Myotis lucifuqus lucifuqus, Eptesicus fuscus 


fuscu and Lasiurus cinereus Poole (1932a, pp. 25-27; 1926, pp. 364 


367) has reported at length on the voung of the last-named species. 


Corynorhinus rafinesquii rafinesquii 


Our first stop was made at Burke’s Garden, in southwestern Virginia, where 


Howell (1909. p 


p. 68) on August 7, 1908, found 10 or 15 specimens of Corynorhir 


| 
} 


finesqu rafinesqu in one of the small caves that occur in the valley. The 
f the ‘‘garden’’ is 3200 feet ove sea level, and the little valley ft 


ive by ten 


es in extent, is completely surrounded by mountains, many of which rise to an 


1Svihla, A., A comparative life history study of the mice of the genus Pero- 
yyscus. Mise. Publ. 24, Univ. Michigan Mus. Zool., p. 13. Records clutching 


of mother, by older mice, while being carried 
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altitude of nearly 5000 feet. We found this species in the fifth cave we visited, 
a large cave located on the Cassell farm at the southwestern end of the valley. 


an open fiel 





The cave can be entered through either of two shallow depressions in 





" 
in the foothills of the mountains. It is believed to be quite extensive, but we did 
not explore it for any great distance. 

As we entered the cave we heard the bats, and we came upon them about 50 
yards from the entrance, hanging from the ceiling in two clusters of 30 to 50 bats 
each. They were very much excited by our approach. The mass of bats appeared 
to be completely encircled by long, quivering ears, and quite a few had been ir 
the air before we sighted the groups Most of the bats flew when we set off a flash 


ve attempted to pick them from the ceiling. We found tw: 





om the spot where the adults had been and these were taken 








Three bat a gill net which we spanned across a narrow sid 
passage I e young The bats were flying back and forth in 
the main passage so I fired a light .410 gauge shot-gun as two flew overhead. | 


missed the bats, but they were so stunned by the concussion that they flew around 
in circles and we picked them out of the air 


I have since fired at bats other than Corynorhinus in caves, under apparer tly 





identical circumstances, without interfering with their flight in any way. Appar- 


fficient amplifiers than the smaller ones of 


followed them to their source and found 

» cave, uninjured. It probably had bee: 
[ fired ‘] 
bat we found. This bat, a female, was prepared in the field but comparison of its 





s was the largest immature 


body weight with that of the smaller young which were weighed indicates a1 


ximate weight of four gram Adults averaged nine to eleven grams. The 





measurements of this young bat were: head and body, 44 mm.; tail, 21; tibia, 15; 
foot, 9; forearm, 29; thumb, 5; ear from crown, 15; tragus, 8. The extent of the 
wings was 155 mm., just half that of the average adult. The body was thickly 
covered with short silky hair, Ridgway’s hair-brown on the back, ecru-drab below 
eral bats were captured or shot as they came to rest on the walls or ceiling of 
the cave Among them were two mature males, and one gravid female containing 
a fetus weighing 2.6 grams. The smallest young bat was approximately .5 gram 
} 





vier than this but already had its eyes open, indicating, I believe, ar of at 
least two days. Accordingly it is probable that the fetus would have been bort 
within a day or two 
Two of the youngest bats, together with several females, were shipped to Read- 
galive. There Poole made the following observation on the call of one of the 


young: “‘It has a ventriloquial hollow cuc-cuc-cuc, like a yellow-billed cuckoo; 
close at hand a high thin tse-tse-tse, like the song of a blackpoll warbler, which 
could be heard synchronized with the other sound.’’ These young on their arrival 
at Reading were weighed, the male being 3.1, the female 3.72 grams. Both were 
covered with very short, fine, silky hair. 


Myotis grisescens 


Our next stop was at Indian Cave, Grainger County, Tennessee, a large elec- 
trically lighted cave near the Holston River, north of Knoxville. Here a large 
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colony of M. grisescens occupied a small chamber leading off from the roof of the 


main cave quite close to the entrance. We found the bats hanging in compact 
masses, several thousand individuals by conservative estimate. The b 





LS, dis- 
turbed by our lights, descended from the roof of the small chamber by hundreds, 


flying against us and against each other in the greatest confusion. The masses 
of bats diminished in thickness but not in extent, for apparently nearly every 


departing bat left a young one hanging in its place. Probably five per cent of the 
adults carried their young, one ea and these heavily-laden bats frequently 


dropped fluttering to the floor. I believe that 





under ordinary circumstances, 
however, these bats could satisfactorily carry a single young bat 

Some of the immature bats were old enough to fly; all had their eyes open, but 
the youngest were completely without hair. The largest were probably about 
three weeks old. The proprietor « {f the cave said that for more than two weeks he 
had been cleaning up young bats “‘by the shovel-full” from the floor of the cave. 


These bats supposedly dropped from their mothers, which may carry them for a 





week or more after birth. I doubt whether, in the gregarious species, the young 
are carried longer than this, rather, I am inclined to believe, for a considerably 


shorter time 


The proprietor of the cave believed that the bats occupied the cave throughout 


the year, but said that in winter they were to be found in a different part. I con- 
sidered this a signific int observation ir light of conditions which I have four d 
elsewhere and which I will enlarge upon later 

We handled several hundred individuals of M no exact 


count was made, I am certain that less than ten per cent « 





males A considerable series of young examined at ran bout two 
males to one female 
The smallest immature bat weighs 12.5. the l rgest 5.37 former 
mpletely naked; the latter had a | cov r of hair identi- 
ca t} ( , hair 9 j 





in the russet phas¢ 








collected January e took three males, all in the 
gray pha June ranged from 7.64 to 9.1 g 
| ry 
t | itv of M cer Here we 
1 t numbers, tl jung remaining there as 
the adults fle \ count of a series of young bats in this cave showed 22 males and 
the same number of females 


Myotis sodalis 


A search through the portion of Nick 1) ick Cave where M dal l 
during the winter did not reveal a single bat 
We visited Dixon Cave on June 28, and where thousands of bats had lined the 
ceiling in rows and clusters in midwinter, our only discovery was a tightly- 


bunched group of 69 male M. sodal They were secured and examined; all 
seemed rather torpid. No bats were seen in Mammoth Cave or in Crystal Ca 





although they occur there in winter 
in th 


e two days following we visited Wyandotte Cave, type locality of M. 
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sodalis, and Saltpetre Cave, nearby. This species occurs commonly in both 
caves in winter. We did not find a single bat hanging in either cave. I shot a 
male Eptesicus fuscus fuscus which was flying just inside the entrance of Wyan- 
dotte Cave, about ten o’clock at night. Two other bats, apparently Pipistrellu 
were flying at the same time but I was unable to hit them. 












} 
Myotis lucifugus lucifugus 
While I do not know that parturition in M. luc fugu occurs in caves, thi 
species so commonly frequents caves that I feel that a note on the young ma 
reasonably be included here. 
The bats under consideration came from a colony of about 500 individuals, 
which occupy the spaces under the clapboards that cover an old log house near ; 
Kempton, in northern Berks County, Pennsylvania 
The colony was first discovered early in June and a series of observations was 
then begun. The bats were captured by stretching gill netting at a distance « 
about a foot from the most frequently used openings. The edges of the netting 
were fastened to the wall of the house with thumbtacks 
On July 16 several pregnant females were taken to the Museum and the follow- 
ing day two of them had each given birth to single young, weighing 1.45 and 1.55 ; 
grams. Both young seemed normal in every respect. Several others were bor 
on succeeding days. The young were quite active, 1 for only a shor 
period of time, frequently deserting the mother and hangs yne a short distan 
away On the second day the eves of the larger « I the tw were open Attempts 
to feed them with a medicine dropper were unsuccessful. The mothers evidence 
} 


little interest in the young, which, as they became weak, apparently from lack of 
nourishment, were killed and preserved 

Unfortunately, observations of parturition were usually of sh« 
frequently interrupted. In two cases the females rested uy 


another case the bat hung from a vertical screen, head 


ing; it 
being supported partly by the pouched interfen 


ral membrane ar 


cord, which was not severed, in several cases at lea 


} 


umbilical 
attached to the placenta when that was shed. The pla 





ently broke off from the umbilicus on the second day 
The largest fetus, taken on July 5, weighed 1.38 grams, indicating that parturi- 


tion was near. A large number of bats were collected on this date, but no young 
were taken on the wing, although bats could be heard crawling inside the wall 
after most if not all of the adults had left. At no time were females found carry- 


ing the young upon leaving the house 
The next observation was made on July 18, when 68 young bats, 35 male and 
female, were taken on the wing. The immature bats were easily distinguished 


from the adults by the darker coloration. a sox ty gray above, lacking the yellowis! 


tinge below; by the thicker finger bones and swollen epiphyses; and upon closer 
examination by the milk dentition and the lighter weight, which on that date 
ranged from 4.7 to 5.4 grams. In summer the adults range in weight from 6 to 7.5 


grams 
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A NEW RACE OF SNOWSHOE RABBIT FROM CALIFORNIA 
By Rosert T. Orr 


During my study of the Leporidae of California the presence of a 
heretofore unnamed race of Lepus washingtonit has become apparent 
This constitutes the third race to be recognized of this Pacific Coast 


species. 
Lepus washingtonii tahoensis, subsp. nov. 
I 


SIERRA NEVADA SNOWSHOE RABBIT 


T ype Adult female, skull and skin; no. 38286, Mus. Vert. Zool.; one-half 
mile south of Tahoe Tavern, Placer County, California; May 7, 1927; collected by 
James Moffitt; original no. M 24 

Diagno In general similar to Lepus washingtonii klamathensis, but i: 
summer pelage mass effect of color darker; subterminal bands on overhairs darker 
and black tipping of hairs more pronounced; rump patch conspicuously blacki 


as contrasted with L. w. klamathensis which is more or less uniformly color 


dorsally. Skull differs from that of L. klamather as follows: zygomatic brea 





brain case broader posteriorly; diameter of external auditory meatus greater; 


palatal bridge considerably longer, with a more promir 





nt postero-media 


spinous proces 





Veasurement Average and extreme body measurements, in millimeters, « 
eries of seven adults from Placer County, California, are as follows: Total lengt 
384 mm. (363-396) ; tail vertebrae, 28.5 (25-37); hind foot, 120.1 (112-129); ear fro 
crown, 96.5 (92-101 For cranial measurements see accompanying table, whi 
also makes possible comps ns with klamathen 

Distributior From vicinity of Lassen Peak southward along Sierra Nev 


almost to Yosemite regior Niagara Creek, Tuolumne County, is most southe: 





station of occurrencs Zonal range, high Transition and Canadia 
tudinal range, from 4800 to 7000 feet 

Remar The existence of a race of snowshoe rabbit restricted to the Sier 

has long been suspected, but sufficient material representing typical / 

and the central Sierran form has until late years been lackir 





Phrough the courtesy of the officials of the Unite: 


yriter has been able to examine three t« potypes of 


al Museum tl 





from Fort 
Klamath, Oregon. Study of these and of seven specimens in the collection of tl 
Museum of Vertebrate Zoology from uthern Oregon and extreme norther 
California have demonstrated a marked difference to exist between them and the 








series of snowshoe rabbits from the central Sierra Nevada. Nelson (N. Amer 
Fauna, no. 29, 1909, p. 109) remark« that one specimen from Donner, Placer 
County, was darker and more cinnamon rufous on the back and head thar 
Klamath specimens he studied. Only two skins from the Sierran area were at hi 
disposal at the time he wrote, and one of these was in white winter pelags 


['wo specimens from the vicinity of McCloud P. O., one from Siskiyou Count) 


and the other from Shasta County, are almost intermediate between the two forms 
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here compared as regards the palatal character, coming slightly nearer klama- 


then ' 30th are in late winter pelage, but one (dated March 30) is in process of 
molt, with a small patch of summer pelage present on the mid-dorsal area. This, 
however, lacks the darker coloration of tahoensis and seems to warrant placing it 
with the more northern race 

Six of the series of topotypes from the northwest side of Lake Tahoe are adults 
in, or approximately in, full summer pelags 

Specimens examined.—A total of 28 L. w. tahoen in collection of Museum of 
ornia: Tehama County 





Vertebrate Zoélogy, from following localities | 
Willow Lake, 5600 feet, 1. Sierra County 


Mineral (vicinity), 3. Plumas County 

east side Yuba Pass, 6000 feet, 1 Nevada County: Spruce, 1; ten miles wes 
Truckee, 1. Placer County: Truckee, 1; Donner Summit, 1; Cisco,1; near Tah« 
City, 17. Alpine County: Pacific Valley, between Woodfords and Big Trees, 1 


Museum of Vertebrate Zoélogy, University of California, Berkeley. 


AN UNDESCRIBED HIGH-MOUNTAIN GOPHER (THOM- 
OMYS) FROM SOUTHERN NEVADA 


By Wititram Henry Burt 


A series of five pocket gophers, collected in the Sheep Mountains of 
southern Nevada and now in the Donald R. Dickey collection at the 
California Institute of Technology, represents a diminutive species 


distinct from the gophers inhabiting the lower regions surrounding the 


mountains and also from the high-mountain species now known from the 


Great Basin. The species may be known as 


Thomomys phelleoecus! sp. nov. 


SHEEP MOUNTAINS POCKET GOPHE! 
I Breeding fe skul nd ski 15878 lecti ( DD ld R 
Dickey; Hidden Forest, Sheep Mountains, Clark County, Nevada; altitude 8500 
feet; July 12, 1929; collected by W. H. Burt; original no. 2330 
Veasuremer if ty} Total length, 187 mm.; tail vertebrae, 55; hind foot, 25 
Sku condylobasilar length, 30.7; length of nasals, 10.7; zygomatic breadt! 
20.3; mastoid breadth, 17.1; interorbital constriction, 6.0; alveolar lengt! 


n, 7.1; extension of premaxillae posteri 





ears and light, smoothl 


ge except for top of head): upperpart 
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THE MUSKRAT, ONDATRA ZIBETHICA (LINNAEUS), IN 
EUROPE 


By Erna Mour 


For more than one and one-half decades the muskrat, starting out 


from Bohemia, has been a middle-European calamity; the 


literature 
about it is extensive and scattered. 


According to the report of the present Forest and Domain Director, 
K. Waschatko, who with his own hands set out the first 


vil 


muskrats, 
Prince Colleredo-Mannsfeld in the spring of 1905 brought back from a 
hunting trip to Alaska three pairs of muskrats, of which a male died on 
the way. So altogether there were three females and two males set out 
in Dobrisch, about 40 km. southwest of Prague in two little natural 
ponds, and fed at first with carrots and potatoes. The animals began 
soon after to build winter quarters. In a nest accidentally exposed 
were found sixteen young, probably of two litters. In the second fall 
many muskrats were to be seen in the vicinity of Dobrisch; after clean- 
ing out one of the ponds in which they had been set out, Waschatko shot 
] 


31 of the animals in a short time. Already at that time they did much 
damage to the pond embankments of the neighboring farms, thus 
causing many useless lawsuits. 

While according to Waschatko’s report the animals came fron 
Alaska, that is, from northwestern North America, in the literature it i 
generally stated that they originally came from southeastern Canada or 


Ohio. Some years ago the firm Carl Hagenbeck delivered some musk- 


rats to Colloredo-Mannsfeld, of which the probable place of origin wa 


stated to be Canada In southeastern Canada the typical form (On- 
datra zibethica zibethica) is native, and in the literature the middle- 
European rat passes for this form. The Alaska race is Ondatra z 


zalopha. It is therefore entirely possible that besides the different 
hybrids we have here both original forms. Up to the present time, how- 
ever, no one has occupied himself with the question of the slightly dif- 
ferentiated forms of our muskrats. 

The European muskrat generally has two litters yearly, in favorable 


seasons three; as many as five litters a year are said to occur. The 


number of young in a litter varies from four to thirteen, seven being the 
average. ‘The first litter in the spring is said to contain usually only 
from three to five young. 
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interior, which, nevertheless may 
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kilometers yearly. The Bavari 
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Bohemia was colonized by the musk- 
and far, and any region can be colon- 
ion varies so much that here and there 

At the time of the actual immigration 
that the animals are usually the most 
11 


bution is in general most thickly popu- 


ay be for a time entirely rat free in the 


later be colonized anew. In Bohemia 
sion amounted to from four to thirty 


1 } . 4 | 
an boundary was first crossed by the 


animals in the district of the Regen River. This place is about 140 kilo- 
meters, as the crow flies, distant from Dobrisch. In the vears 1923-24 
in Bavaria the rate of migration is said to have amounted to from 50 

70 kilometers yearly. In order to control this spread there is nov 
undertaken in Bavaria a boundary marking experiment. The rate of th 


] 


migration depends upon different 


colonizing starts from only one 


Flat country is more rapidly 


regions faster than those with lit 


] 


factors, especially upon whether th: 


source or from several simultaneous! 
rriy } 1 + 1] ; 
vi n mountains, well-water 
+] +hinaLl 
le water, districts thickly peopled | 


man slower than those less settled 


In the year 1914, nine years af 


ber in Bohemia was estimate 


are already the following lands 
t » Piha 1 wer Fi 
l pper Palatin e anc Lo ver B 


Lower Austria, since 1914; Upper 


1915 on: Free State of Saxony 
officially reported from 1913-1 
Province of Saxony (Prussia, 


ter their planting in Dobrisch, the num- 


s 
wo million. At present, 1930, ther 
infested (mainly, according to Toldt 
ivaria (Bavaria, Germany), as well as 


Austria and Moravia (Austria) fror 


Germany) from 1917 (alleged, but no 
1); Thuringia (Germany) from 1919; 
Germany from 1922: Bunds sland, 


Vienna, Austria, from 1922 to 1923 (isolated cases), from 1924 regularly 


Hungary from 1924 


} 


i single cast 


in 1922): in Prussian Silesia from 1924 


from that point by this time Czech Silesia must also have been invaded 


in Bundesland, Salzburg and in 


1925 (in Burgenland a single ca 


isolated report comes from Styria 


of Middle and Lower Franconi 
three cases from Brandenburg 
places here listed muskrats are 
there are sent in to the research 
able animals, in the hope of recei 


a dormouse (Glis qlis) was thus s¢ 


the Burgenland (both Austrian) from 
se in 1915 and 1923 In addition an 
Austria) from 1924. In 1927 parts 
1. (Bavaria) were settled, and in 1928 
Prussia) were reported. In all the 
3ut from all parts 


stations as muskrats the most remark- 


certainly meant. 


ving the bounty prize. In Silesia even 
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60 JOURNAL OF MAMMALOGY 
almost 300 km. west of the nearest point of occurrence, several water 
rats (Arvicola scherman), Norway rats (Rattus norvegicus), and even 
shrews (Sorex araneus), all sent as muskrats. 

Up to the present time the muskrat has pushed forward farthest to the 
southeast, about 420 km. down the Danube into Hungary; it has gone 
the shortest distance to the northeast, namely only about 200 km. into 
the Glatzer Mountains. 

So far in middle Europe the following river drainages have been 
colonized: The Elbe from the source to Magdeburg; the Danube from 
Ingolstadt out over Gran into Hungary; the Oder, a single case; the 
Weser, especially in the source river Werra, 1921; the Rhine, in the trib- 
utary Main. The colonized territory extends from about 47° to 52° N 
and 10° to 18° E, and embraces about 200,000 square km. 
according to Toldt) there were killed: 


In Thuringia 


l rat 1923 207 rats 
192¢ 5 rat 1924 676 rats 
192 5 rats 1925 2,074 rats 
1922 ? rats 1926 (first half 19,016 rats 


The number of muskrats officially reported killed in Germany in 1928 
amounts to 30,000. In Bavaria the number of animals captured in the 
year 1927 fell about 10,510 below that recorded for 1926. Also in 
Prussia the number has dwindled, in fact 


about 25 per cent. This was 
not as the result of an epidemic; it is to be traced entirely to the efficacy 
of the measures employed to fight the muskrat. Even though the 
hunters and fur dealers consider the extermination of the muskrat to be 


undesirable, still the al 


animals make themselves so objectionable to the 


cultivated areas that rigorous measures have been ordered. More serious 
disasters thus far have been pretty well prevented through the established 
supervising service; but the repairing of the constant damage is very 
expensive. In the year 1927 alone in the little country of Thuringia 


there were caused through the activity of the muskrat alone the bursting 
f wv cl 


of six dykes, the sinking of seven highways, and the undermining of a rail- 


way embankment. Also in the Free State of Saxony there were all sorts 


of damages. Through the bursting of a dan Moritzburg there was 


caused a loss of 20,000 marks; and in Saxony alone in the year 1927 in 
52 instances railway property was damaged. In some parts of Bavaria, 
however, where many of the dams and banks are 


built of stone instead 
of earth, the animals cannot do much harm. 


The number of the officially active 


muskrat-catchers amounts for 
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Bavaria to 7, for the Free State of Saxony, 1, for the Province of Saxony 
(Prussia), 1, for the Province of Silesia (Prussia), 3, for Thuringia, 5. 
Besides there are for the Free State of Saxony 179 regularly employed 
catchers. The chief work of the muskrat catchers consists in bringing 
the further advance of the muskrat to a standstill, through a systematic 
fight along a definite line. After the rooting out of the advanced rat 
colonies, every over-stepping of the boundary must be prevented, and 
the boundary must be pushed back as far as possible. This system 
has been followed with very good results especially in Bavaria. Aside 
from the digging out and hunting, several traps have proved good for 


the work, namely a kind of weir-basket and the floating cask. The 


basket works on the principle that a muskrat swimming freely on the 
surface of the water immediately sinks from sight if it collides with an 
unexpected obstacle; therefore the trap is composed of a taut wire 
strung between stakes and a weel-like receptacle placed under it with an 
entrance hole pointing upward. The rat colliding with the taut wire 
disappears immediately into the basket, does not find the opening again, 
and drowns. In such a trap six to nine animals can be caught in one 
night. The swimming cask also works very simply. It is so held in 


balance by a frame work of planks that an opening of 15 to 20 cm. square 
lies on top. The cask is half filled with water. The animal falling or 
scrambling through the opening can not come out again and drowns. 

A very much disputed question concerns the manner of nourishment 
of the muskrat in Europe. On the whole it must probably be said that 
besides the great majority of muskrats that live on plants, there are also 
isolated individuals that prefer an animal diet. Much that is charged 
against the muskrat has certainly been done by other animals, as well 
as by fish thieves, crayfish thieves, and pearl thieves. There are, how- 
ever, a number of observations that without doubt prove the muskrat to 
be a fish thief. To these belong the photographs by Regierungsrat Dr. 
Pustet, valuable as documents in the conflict of opinions, which he has 
kindly placed at our disposal for this general report: Photographs of 
carp that were found in muskrat quarters, chewed up in typical rodent 
fashion. The fisherman and especially the fishculturist in the muskrat 
districts will have to keep a sharp watch on the rats and in case of 
necessity must take energetic measures. On the whole, in middle 
Europe it is as in America—the animal can be let alone in peace in 
regions far from cultivation, but the enormous wandering instinct leads 
it always into the plantations and the cultivated plains. There its 
presence can not be tolerated, although the danger in the course of time 
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has not proved so great as was feared in the beginning. Nevertheless 
sums necessary for the fighting and the repairing of the burrowing 
damages are incomparably much higher than the small profits to be 
obtained from fur and flesh. With us the meat is not eaten, being at 
most sold for dog food. The oft-repeated, wide-spread opinion that the 
skin of the European muskrat is entirely inferior, is false. It may have 
been based on the fact that at first principally the skins of young animals 
and the summer pelts were brought to the market. Good European 
skins are valued by the fur dealer about as are those from the southern 
states of North America. 

It is a little-known fact that the muskrat was also introduced in three 
places in Finland: in 1922 in Kronoby near the city Wasa, and in 1923 
in Ylivieska (Uleaborg Liin) and Tuulois (Tavastehus Lin). From 
here, in the region of many lakes, the animals spread out yearly from 30 
to 40 km., and the trappers intentionally aid their wider distribution. 
In recent years there were a couple of thousand animals captured and 


sold for five to seven gold marks apiece for the skin, which in Finland is 


good in every respect. So far the benefit outweighs the damage in 
Finland. 

The carrying out of a Russian plan to set out American muskrats in 
the Solovietski Islands in the western part of the White Sea might not 


be objectionable. And there might be nothing against the intended 


planting in western and eastern Siberia; it is merely a question whether 
the animals will respect the boundaries intended for them there better 


than they have done in Europe. 
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Sp er r r No. 1210. Cali | t I's olog Coll. Vert. Paleont 
Right maxillary fragment with M!, P*‘, P*, the alveoli of P?, P*, and the posterior 
wall of the alveolus of the canine Left maxillary fragment with M!, the proto- 
cone and two roots of P*, and a considerable portion of P See plate 4, figs. A and 
B. Two incisors and a canine tooth, No. 1216, Calif Technology, Coll. Vert 
Paleont., are referred to Eomellivora. These specimens were found at the locality 
where No. 1210 occurred and are presumed to belong to the same individual. See 
plate 4, figs. CtoE 

Locality.—Kern River Pliocene deposits, Bakersfield Quadrangle, U. S. Geol. 
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Survey, NE. } Sec. 26, T. 28S., R. 28 E., Mt. Diablo Base and Mer., Kern County, 
California Collector, E. R. Inglee 


Comparisor In addition to the complete skull material of Zomellivora on 
which Zdar sky based the des« ription of this type, fragmentary rema 
Chinji and Dhok Pathan horizons of the Siwaliks have been tentatively assigned 
to this genus by Pilgrim,! but are represent: 


ative of species distinct from 





ins from the 


The two pieces of the maxillary, No. 1210, fr 


e Kern River Plios 





deposits of California, fortunately retain most « cheek-tooth dentitio: 
Little, however, remains of the skull structure. The 
shows the entire course of the 


ventral surface of the 





canal At the forward end of the canal the ventral 
over the apex of the antero-external root of P* 
The anterior premolars are crowded, apparently slightly more so thar 


Eome ora mar As in the latter, P" is 








r, singie-rooted tooth situated imme- 
diately behind the canine and to the antero-intern: ide of P?. Less spac 
appears to be present for this tooth in No. 1210 thar I l 


the second example of 
igured by Zdansky. P?, as judged from its alveolus was single-rooted 
» species this tooth is two-rooted, possessing, according to Zdansky 


. very strong posterior root and a slender anteri In No. 1210, P? evidently 





extended along the antero-external wall of P* for a greater distance than in EZ 
nani, reflecting again the more crowded position of the anterior premolars 





Considerable similarity prevails betwe 


alifornian specimen and E 
crowns of P?. P‘and M!. ] 


» closely similar to that in the 


mi in the structural details of the 


possesses 





orresponding tooth of the Chine 
species is in that species the principal cusp is flanked in front and behir 
reduced basal cuspule. The principal cusp appears to descend farther in No. 121 
han in Zdansky’s specimen, although in the ill 


ye 


ustration of this portion of tl 
crown of P* in £. wimani the cusp may be somewhat foreshortened 


nd prominence of protocone, 








P* is singularl) 
tooth in the species des« ribed by Zdansk\ TI 





the paracone an 





lis broadly connected with the latter 
Che structure of M! is again remarkably similar to that in 2. wimar Out- 
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I me met I 
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[wo incisor teeth and a canine were collected at the locality in the Kern River 
beds where No. 1210 was found and these may represent the 
though the fragmentary state of No. 1210 does 
teeth definitely to the 


same individual 
not permit us to ascribe tl 
same individual One of i 


j specimens, shown in fig. E 
is clearly I*, while the other may represen 


the second upper incisor. The latte 


(see fig. D), is slightly larger than the corresponding tooth in E. wimar 


1 Pilgrim, Guy E., Pal 
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Eomellivora ef. wimani Zdansh \, fragments of palate ith cheek-teeth ir 

clusa lew; B, right maxillary fragment and cheek-teeth i: side view: No. 1210: 
C, upper (?) canine; D, [2?: BE. Is: N 1216. Calif. Inst. Technology. Coll. Vert 
Paleont Kern River Pliocene deposits. Californi All figures natural size 
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Remarks.—We do not maintain that the specimen from the Kern River Pliocene 
is specifically identical with Zomellivora wiman Indeed, because of the wide 
geographic separation of the localities of occurrence, the Californian animal, if 
known by more complete materials than are now available, would doubtless be 
found to be specifically distinct. In fact, some difference is suggested by the 
more crowded anterior premolars, the single-rooted P?, and the apparently higher 
principal cusp in P* in the Calif 





fornian material. Although doubt may be ex- 
pressed as to the specific identity of the American and Asiatic forms there can be 
but little, if any, question concerning the generic agreement. 

The occurrence of this genus in both California and China furnishes another 
instance of close relationship between Pliocene Carnivora of North America and 
Asia like that found among the bears of the Jndarctos group.’ 

Measurement The similarity in size between the Kern River material and the 
two specimens of Eomellivora nani described by Zdansky from the provinces of 
Honan and Shansi may be appreciated by referring to the following measurements 


of the teeth. 





Compara y , nis (in millimeters) 
EOMELLI 
EOMELLI EOMELLI- 
VORA CI 
VORA VORA 
WIMANI WIMANI . ‘ 
N 1216 wo. 1210 WIMANI WIMANI 
, yay EXAMPLE 1 EXAMP 2 
I?, Lengtl 6.4 5.4 5.8 
I??. Breadtl 4] 29 7 
I Lengtl 87 RQ 5 93 
I Breadtl 6.9 6.1 6.5 
C!?, Length 14.0 12.0 12.3 
C!?, Breadt! 10.2 10.2 10.6 


P?, Lengtl 14.2 14.2 14.3 
P?, Breadtl 10.1 10.1 10.6 


P*, Length 21.0 21.6 21.6 
P Breadth 16.0 15.1 16.7 


M!, Length 12.1 11.6 12.3 
Mt, Breadth 19.9 20.1 90.5 


Measurements after Zdansky p. 63, 1924 


Balcl Graduate School of the Geological Sciences, California Institute 
of Technolog if and Museum of V ertebrate Zoology, Unive rsity of Cali- 


fornia, Berke le Y, Cal fo nid. 


2 Merriam, J. C., C. Stock, and C. L. Moody, Univ. Calif. Publ., Bull. Dept 
Geol., vol. 10, no. 7, 1916 
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SYMMETRICAL SUPERNUMERARY MAMMAE IN A 
CHIMPANZEE 


3y Harotp J. Cooripasr, Jr. 
{Plate 5] 


In February, 1925, the skin and skeleton of a wild-killed female chim- 
panzee, taken near Sakbayeme in the Cameroons, were sent to the 
Museum of Comparative Zoology by the Reverend George Schwab. 
At the time the animal was captured, it was accompanied by a young 
one which escaped. A notation by Mr. Schwab on the label of the 
specimen queried the existence of an extra nipple. This hide, when 
returned from the tanner, was discovered to present a case of sym- 


metrical supernumerary nipples. The skin | 


as been unavoidably 
shrunken by tanning and the nipples may not, therefore, be in their 


true relation to the midline. As may be seen in the accompanying 
illustration (pl. 5), the accessory nipples are placed below, but a little 
outside, of the line of the normal nip] les They are situated on the 
milk line and their exact position can be only approximately determined 
by measurement on the dried skin. The normal nipples are situated 45 
mm. from the midline. The left accessory nipple is 56 mm. from the 


he 


midline, and 65 mm. below the normal nipple on the same side. Th 
right accessory nipple lies 59 mm. from the midline, and 49 mm. belov 


the normal nipple on the same side. The diameter of the normal nipplk 
the base measures 11.8 mm. and the length 10.2 mm. The left 

accessory nipple measures, base 8.2 mm., length 2.4 mm.; the right 

base 7.7, length 1.1mm. The two normal and the left accessory possess 

} 


terminal pores and were probably functional. The right accessory 


nipple is discolored like the others, but appears to have been distinctly 
smaller and probably non-functional. In this chimpanzee we appear 
to have a clear case of polythelia rather than polymastia owing to the 
pectoral position of the accessory nipples 

Records of polymastia and polythelia are frequent in man, but the 
asymmetrical outnumber the symmetrical ones. Also the left side is 
affected more often than the right. This whole problem is excellently 
summed up with a good bibliography in an article entitled “A case of 
supernumerary nipple in Macacus rhesus with remarks upon the biology 
of polymastia and polythelia’”’ by Carl G. Hartman in this journal for 
May, 1927 (volume 8, p. 98). 


As far as I have been able to discover, this is the second recorded 
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case of multiple nipples in the anthropoid apes, and the first case of 
symmetrical ones. The first record was by Robert Owen (1868, vol. 3, 
p. 780), who stated: “In an Orang-utan (Pithecus satyrus), I have ob- 
served an accessory nipple on the left side, below the normal one and of 
smaller size.”’ 

Even as far back as the time of Geoffroy Saint-Hilaire, it was recog- 
nised that in man only one accessory nipple was found in the majority of 
cases of polymastia. Also statistics show that in the preponderance of 
cases this occurs on the left side. Hartman calls attention to the fact 
that this is “in accord with the common observation that the left breast 
is normally the larger and gives the more milk.’’ Also that “‘accessory 
structures usually occur below the normal mamma in European women 
(over 90 per cent, Leichtenstern)” but above it in Japanese (82 per 
cent, Imai). For the above reasons it is interesting to note that while 
the chimpanzee nipples show the rather unusual symmetrical condi- 
tion, they are situated below the normal nipples and the left one is the 
most highly developed, thus corresponding with the condition in man. 
Hartman also says: “It is significant that if the accessory nipple is 
situated below the normal it is found mediad; if above laterad to the 
normal mamma. It is thus usually on the normal milk line.” The 
case he described in a ““Macacus rhesus’’ conformed to this rule, but ours 
does not. By measurement both nipples are slightly laterad to the 
normal mammae. This may be on account of a slightly abnormal milk 
line, or on account of the way the skin has been shrunken. In any case 
the measurement of 11 mm. or 14 mm. is probably not great enough to 
be of any important significance and does not make this a case of a 
mammary gland outside the milk line. 

If we accept Hartman’s conservative guess that the phenomenon of 
accessory nipples appears in one per cent of human cases, it is interesting 
that in all the hides of great anthropoid apes in existence in the museums 
of the world, only two cases seem to have been recorded. This might be 
explained on the grounds that they may have been observed, but not 
recorded. However, most of the early papers on the great apes and 
many of those published today are by anatomists who would hardly 
have overlooked such a matter. The author has personally examined 
the hides of over six hundred specimens and this is the first and only 


case of supernumerary nipples that he has observed. 


Museum of Comparative Zoology, Harvard Colleae , Cambridge, Mass. 
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CORRECTIONS TO “A DIET FOR CHIMPANZEES AND 


MONKEYS IN CAPTIVITY” 
By O. L. TINKLEPAUGH 


In the above entitled article published in this JourNAL, Vol. 


12, No. 


4, 1931, inexcusable errors, made by the author and his assistants, were 


incorporated in the tabular analyses. Corrections are published here- 
with with the addition of the gram-colorie content of the baked chim- 


cracker. 


Graham flour 


200; 12.0 159.6! 638.4 856.8) 3,427.2) 26.4 


Cracked wheat 2,200) 22.1; 244.2) 976.8 1,661.0) 6,644.0) 37.4) 336 
Corn meal 2,200) 22.1) 202.4) 809.611.658.8) 6,635.2) 41.8 76 
Oatmeal 1,000} 10.0) 161.0) 644.0) 675.0) 2,700.0) 72.0) 648 
Whole milk, pwd 400 40 107.0 4298 0 152.0 608 .0'112.0'1.008 
Peanut butter 1,200! 12.0} 351.6/1.406.4| 205.2 820 81558 .015.022 
Raisins (ground 920; 9.2 23.9 95.6; 700.1) 2,800.4) 30.4) 27 
Molasses (dark 455) 4.6 10.9 43.6 315.3! 1.261 
sone asl 350 3 5 
Table salt 50| 0.5 
Total 9 975/100 .0)1 ,260.615,042.4:6,224 2'24 896.8 878.017 ,902 
Total calorie 37 ,841.2 
Protein calories 5.042.4 or 13.3° 
Carbohydrate calorie 24 896.8 or 65.8 
Fat calories 7,902.0 or 20.9 
Calories per gram after loss of 3.9% water content 
during baking 3.95* 
* In baking, as determined by Dr. C. |] Jacobsen, total water loss is great 


than the amount added in mixing ingredients 








TINKLEPAUGH DIET FOR CHIMPANZEES 69 

rABLE 2 

{ l pe ar r] 
] 1 
I I AI HYDRATE I 
Gr ( ries} Grams ries; Gr ( ries 
( re, EP* 150 24 9.6 8.41 33.6) 0.5 45 
Carrots. EP 175 1.9| 7.61 16.3| 65.2] 0.7 6.3 
O EP 125} 2.0| 8.0! 12.44 496) 04 3.6 
Bar AP 300; 2.4! 9.6} 42.9] 171.61 1.2] 10.8 
( r Al 23K 1.4 >.6) 19.6) 78.44 0.2 1.8 
Anpl AP 200 0.6 2.4 21.6) 86.4) 0.6 5.4 
Whole mil {) 13.4 53.6 19.0 76.0) 14.0 126.0 
Peanut A] 114; 22.2) 88.8 21.1; 84.4! 33.2 | 298.8 
1 344) 4¢ 85.2) 161 645.2) 50.8 | 457.2 
EP, edi t Al 

O } i» whale } cup ter lded 


ei 185.2 or 14.4 
( } 645.2 or 50.1 
| t 457 .2 35.5 
| ( faa n 0 96 
} 
Di I; 
} 
AT 
aM : 4 
( r of) 184 910 ISG 
S leme 344 185 645 457 
1.694 369 1,555 746 
" lorie 2,670 
Prot calories in per cent 13.8 
( hydrate calories in p er 08.2 
I ries in per { 27.9 
Labo ator of Comparative Ps ichobiology, Yale [ noversity. 
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GRAY LONG-TAILED RE FROM NEW HAMPSHIRI 

{ specimen of Sorex dispar take Washingt Ne Hampsl 
August 21, 1932, is apparently th for the stat 

It was identified as referable to Sorex dispar by H. H. T. Jack state 
“Tt does not differ in color from typical specimens of that species, and although it 
is smaller than average S. dispar, it is a young individual, and that m vccount 
for the difference insize. There is, of course, the other alternatiy hat the speci- 
men may indicate an appr ach toward S. gasper Inte radatl between the 
two forms is to be expected 

The specimen (No. 97420, Am. Mus. Nat. Hist taken in a moss- red 
depression under which flowed the outlet of Upper Hermit Lake, in Tuckerm 
Ravine, at an altitude of about 3850 feet DEANE W. Ma { un Mu 

Natural History, New } 

NOTIOSOREX IN ARIZONA 

In the spring of 1931, during the course of ecological studies in the Chirical 
Mountains of southeastern Arizon single specimen Votio c ) 
craw? l y as obtained 

The shrew was taken at an elevation of 6500 feet in Pinery Canyon, on th es 
slope of the mountain, and was presented by a resident, who had kept thx m 
asadried specimen. The skull was removed for identification and is deposited i 
the Division of Mammals, Museum of Zoology, University of Michiga 

Contrary to many accounts of the habitat of tl shrew, the specimen w 
taken in the loamy soil « cultivate field, les t hundred t Irom 
permanent supply of water 

Dr. Walter P. Taylor, of the U. S. Biologi Survey at the Universit 
Arizona, informs me that the preset t record is the first recorded occur é thi 
shrew i Ariz Poitie M. Briossom, M Zoolog [ 
Mic 

OCCURRENCE OF THE LEA WEASI VI 

On June the twenty-eight 1932, while in Der r i¢ e t Jonas Br 
Taxidermy Studi Among other thing int there Guy Jonas sho ln 
Least Weasel (Mustela that killed gi rt art Denv 
city on an open lot, on the third April, 1932 

I 1s a male, in full winter plumage, | i lack hairs eve 
on the tip of its tiny tail 

This may be set do a 4 per tl S T ) S De y 
Ex st THompson Seton, Santa Fe, \ VU 

SEA OTTERS IN THE ALEUTIAN ISLANDS 

The sea otter like several others of our most valuable wild animals was hunted 
nearly to the verge of extinction before drastic law enforcement enabled the few 
surviv to remain in existence At the present time there are still very few o 
these ials but they seem to be on the increase i vcalities. From infor- 
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gibbons are very sedentary and very numerous, and if there are no imperious 
reasons, they will roam over only about one hundred acres at the most, as long as 
they have peace and food. They eat leaves and fruit mostly, with probably a few 
1ivorous than other 


insects and eggs, but they seem to be less inse< tivorous and cari 
species of gibbons 

They progress, like gymnasts, by means of their long and powerful arms, and 
throw themselves from one branch to another for distances of thirty feet and more 
No other monkeys can compete with them for ease and grace in their progression 
among trees. They play much like children, but usually clinging to branches 
They will grasp tiny twigs, but before leaving their “‘point d’appui’’ they always 





make sure that the next hold is strongenough. When not too young, they almost 
never fall. They love hanging by one foot or hand, on a thin twig, and balancing 
They often rest by lying down on their back on thick limbs of trees, and they tak« 
positions just like those of a man lying on a bed or on the ground. They also lie 
on the belly. They invariably sleep sitting on a branch, often a small one, at the 
top of a tree, several of them together and embracing one another very tightly 
with their arms 

ing; this they generally do by dipping 
their hand and sucking it, but they can also drink by putting their lips into the 


Gibbons dislike water, except for drin 


water. This is especially true of young ones. If they fall into the water, the 
will swim to reach the nearest shore, but they never take to water willingly, and I 
have proved with captive animals kept at my home near Cléres, France, that 
ditch 3 meters wide, filled with water, is an obstacle that they will not cross 

Up to three or four years old, these gibbons have only short whistling notes ar 
calls, when afraid or excited; it is only later that they begin to “‘sing;’’ the whol 
party then joins in a chorus As far as I have been able to observe it, the female 
start by long ascending calls, repeated three or four times; their mates join ir 
with cries of “‘oua-ea-ouaes ,” higher and higher. This is finally taken up by 
the females, who end the song by shrill shrieks of “‘wee-wee-wee.’’ During the 
second half of the performance, the animals, but more especially the female 
jump about the tree in a frantic way. These “‘songs’’ are repeated at any time of 
the day, except during the extreme heat. They are most often heard in the earl; 
morning, and are utterly different from those of the lar gibbons 

Judging from my tame specimens, males always remain gentle and harmless 
but adult females grow very spiteful to others and to young, and to other beings 
including man. The sexes are equal in size 

My gibbons at liberty in France differ in no way in their behavior from their 


wild brothers in Indo-China. They stand all our winters out of doors (lowest 
record, — 11° centigrade). Some have lived at Cléres since 1925. They have just 
become adult, and I hope they will breed shortly In the beginning they were all 


tame and gentle, but the females, after about four years became quite savage, 
biting viciously, and had to be relegated to islands, where they have ever sinc« 
lived happily. An old female is now so dangerous that one must take great care 
not to let her come near, when one goes to her island. Her male has remained as 
gentle and affectionate as ever. 

Another female, too timid to attack human beings, proved spiteful to other 
female gibbons, killing two young ones that had been let out, by ripping them open 
with her long canine teeth. She bit some males severely, but did not try to 




















and potatoes, and salad. They eat many leaves 


certain seasons In close confinement, gibbons soon die, 











They need at least a large open, out-door cage. Thus 


well in the Paris Zoo. Here they have good shelters, 


e lar group, Hylobates lar pileatus, is found in French 
ia, on the right bank of the Mekong I obtained one near 


-Laos border. That it occurs together with H. concolor 





tained specimens of the latter species near Angkor and 
rent parts of Cambodia. Judging by their behavior in 
t lar and concolor do not care much for one another, and 
other if kept mi-libert Jean Detacovr, Cleére 
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] the | isi rv little ha e published 
llow g¢ not mad lu go the ¢ 1925 to 19297 
rgan City, Louisiana This area i mposed chiefly 
- Tree islands cuDv the slightly higher parts 
ir usually along the bavou banks These islands con- 
villov ind cypress, and here the nests of the woodrat 
wainst fallen logs. the bases of trees. or even up in the 





trappers’ shacks, which are used only during the trapping 


nests of twigs, papers, and other débris 
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n be found piled upon the shelves or in the corners 





sweet odor of these rats makes their presence unmistaka 


habit of packing any movable object accounts for the great variety of material 





which make up their nests. However, the great part of the nest material con- 
ists of whatever happens to be most abundant in the immediate vi inity, indi- 


a definite limit of range. For instance, nests 





palmetto 


metto leaves. Nests built in trappers’ shacks consist chiefl 





trapper and his family. The size of the nests varies from one and one-half t« 





four feet in diameter and up to three feet in height. The materials are piled 

















the pile of material are the openings t« nes The er material t 
protective covering to this inner nes made up inely shredd I 
of gr 2 ‘ he soft no teri } 
Several é vodrats ( re I ler observat 
uptivit ere easily « r] spring-floor t near their 1 
usi lled oats ai The ordi | I R n vas al 
( ! in this | lit lat first glar if t wuish the 
tl od on account of the similarit izé ymparative hairles 
I he tai However, the long z whi r tl rat 1 the di 
ti lifference in reaction to capture hese t t led immedi 
recognit lr ‘ vs Quie j trapp hi } 
I r f 1 bit the wires of the trap, keeping up a tinuous squet g 
in the me nl 
i ‘ i t re in larg i! r I itl tton, excels! 
twigs with which t uild ne The mater é i it teet 
t one twig being picl ip at a tin hile the heavier pieces were Zz 
I sexes helps il : ae ume « ir I 7 é 
ll night ith n ecurrving stamrt g t ‘ The, i t 
‘ their hind feet whenever ang rprised, or ght vol lr 
| S The non eless. f the n f 











Lou iting 4 i ing ais Cake 
hig] he mother or left in ti ol Often tl il 
I L muskrats whe nervou 

rl re fed such gra is rice, whe r roll ts as we 

cereals 1 gree egetabl All « lly grain 

‘ their nest In storing, kerne f gra é : up int 
p e at a time ar D ed in tl hee 1 é i thev w fille rl 
I ild then scamper to the nest, wl the grai leposited. This 
repeated until the feed pan was empty) 

Although these woodrats were kept under observation throughout the y 
young were born except during the month of Mar In five litters born in cap- 
tivity, the number varied from 1 to 4, with 3 and 4 occurring most frequent]; At 
birth the young were slightly hairy and darkly pigme l the back, while tl 
ventral surface is pink in color. The eyes and ears are closed, the latter having t 
pinnae folded over so that the openings are closed. Six young weighed from 10.5 


to 14 grams at b 


rtn The mammae in these rodent ir in two pairs situate 
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close together in the inguinal region. It is surprising how tenaciously the young 
cling to the mammae, for only with difficulty are they made to relinquish their 
hold. This tenacious hold is brought about by an interesting morphological 
adaptation of the milk teeth in that the tips of the upper and lower incisors are 
spread apart so as to form a diamond shaped space between them. Into this space 
the elongated teats of the mother fit, and when the teeth are brought together they 
clamp down very securely upon the teat. Thus the harder the grip the more 
secure the hold and the firmer the attachment to the mother. This is of utmost 





value to the species, for if the mother is suddenly disturbed she is able to leave 
the nest very rapidly and can save her young by dragging them to safety. 

It is regretted that circumstances prevented carrying this work to completion, 
but it is hoped that this ambition may be realized in the near future.—ArRTHUR 


SvIHLA AND Ruts Dowe tt Svia.ta, Chas. R. Conner Museum, Pullman, Wash. 


The Honorable Kenneth A. Reid, of the Fish Commission, reports a very 











nus currence on his estate on the outskirts of Connellsville, Pennsylvania 

Mr. Reid has planted in recent years about 15,000 young pine and spruce trees, 
several hundred of these being set round the shores of the small lake near his 
residence Last spring something began cutting down several of these trans- 
pls I ight € ml t sl ea € Vv one evered wit! r cl in diag- 
onal ta still more careful mi i lisclosed small tooth mark 

Suspecting muskrat he had t my yin the lake the pre us fall 
Ir. Reid em l ul trapper ptl ight t muskrats And 
le ch he |} | ! od 41 tre in t mostlv Norway spruce 

tatr is been molested tl rats were caught. Consequently the 
seemil ¥ , t ] s t t the € m is] I it tl ut cut | WI the 
tree 

i tree re! the nig! cut n, a the only surmis« » far 
is that the mus t re gatheri é houst Ithough if so, the 

I vere ught before the I é ve the surfa 

It is al yuzzl hy mu | me to this little lake at all, as 
it had bes lrained for meé ear ently refilled, by the inflow « i" 
sr mountain brook, alm holl rising less than a mile above, and 
em ing through a thickly populate urb of the city into a stream badly 
polluted from coal mine 

A ft his unusual experient | t Ir. Reid expresses his thankful- 
ness that he has not yet had a demonstrati f “what a nice healthy family of 
beaver would do to his young trees!’ Tuomas E. Wrnecorr, Pennsylvania Game 
Commission. Harrisburg. Pa 

INTERFRONTAI HERITABLE CRANIAL VARIATION OF THE HOUSE MOUSE 

The presence « interf1 e has been noted i 
mice¢ ¢ in the m I f the Busse stitutio 

liti bone separates the f c I the 
Posteri t the interfr t I u! I l vetween the frontals is 
norma! 

A f | J ; 
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a Boston residence. It was mated to a non-agouti silver male bearing the nor- 
mal median suture. Four females and three males were produced, all normal with 
regard to the cranial anomaly. A pair of these hybrids gave rise to numerous 
progeny, seven males and one female of which were killed and examined for the 
character. The female and five males were normal, whereas two males possessed 
an interfrontal bone similar to that of their grandmother. 

The character cannot be a dominant because it disappeared completely in the 
first generation. The second hybrid generation shows a perfect three-to-one 
ratio which is the re-combination proportion expected if the character is deter- 
mined by a single pair of recessive Mendelizing genes 

Interfrontals and parted frontals' (erroneously described as parted parietals) 
have not yet been observed in the same individual. It may be suggested, how- 
ever, that both ch 





racters ought to be expressed in the same animal without any 


unusual condition arising from the combination, because parted frontals (see X, 





Fic. 1. Skutt or House Movse, Mus muscvtt 








figure 1) widen the median suture somewhat posterior to thx pied by 
the interfrontal bone.—Ciype E. Keever, Howe Laboratory, Harvard M ! 
Scl 
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A CANADA PORCUPINE FROM LAKE COUNTY, ILLINOIS 


An adult female porcupine was killed by an automobile on April 19, 1932, o1 


L 





1 


Through the 
kindness of Mr. Robert Freking, of that city, this sper imen came into my hand 


side road three miles north of Barrington, in Lake county, Illinois 
Dissection disclosed a single foetus, almost at term. The skins and skulls of 
mother and young are preserved in the Field Museum (nos. 38029-30) 
Although this is the first authentic record of the occurrence of Erethizon do 

atum dorsatum in northern Illinois, it can hardly be accepted without substantia- 
tion, since that inveterate collector of odds and ends, the American tourist, may 
well have been instrumental in introducing this specimen from northern Wisconsi 
or Michigan. A careful examination, however, revealed none « 





f the customary 
marks borne by a captive mammal 


' Keeler,C.E. 1930. Journ. Heredity, vol. 21, no. 1, pp. 19-20 

















GENERAL NOTES 


Kennicott (The Quadrupeds of Illinois Injurious and Beneficial to the Farmer, 
1858) writes of this form that he is ‘‘not aware that it has been observed in North- 
ern Illinois, although it is said to inhabit Whiteside County : 
Illinois River.’’ Cory, who has given the 


I 





nd the banks of the 
most complete account of the history of 
this species in Wisconsin, Illinois and Indiana, writes (Mammals of Illinois and 
Wisconsin, 1912): ‘‘I have been informed that years ago it [the Canada porcupine] 
was occasionally found in Jo Daviess County, but upon investigation the evidence 
proved unsatisfactory. Nevertheless, Mr. Edward Grim of Galena writes me, he 
believes it was formerly found in that county. In Indiana, however, its range is 
known to have extended to the southern portion of the state, and it was apparently 
not uncommon in several of the extreme western counties in close proximity to 
Illinois. The Prince of Wied states that it was rare in Posey County at the time of 
his visit in 1832. Evermann and Butler cite numerous records for Indiana, the 
latest being a specimen taken in Grant County, in 1892; but Hahn believes that it 
probably survived along the Kankakee River a few years later. Mr. E. J. Chans- 
ler, of Bicknell, Indiana, writes me that old men tol 





i him that porcupines were 
common in Knox County in early days, and that Mr. T. E. Chambers saw one 


Chambers Pond in that county in 1864. There are two specimens in the State 


near 


Museum at Indianapolis claimed to have been taken in Laporte County, Indiana, 
but the date is not given. Dr. John T. Plummer states that several porcupines 
sre killed in the suburbs of Richmond, Wayne County, Indiana, and that he had 


fine specimen in his collection captured near that town 


From this it is apparent that at no time, so far as we know, has the porcupine 

een or captured in northern Illinois, although the former range of the species 
seems to have upproached this region rather closely on several sides It seems 
reasouable to assume that a species as sluggish in its habits and 


as re- 


stricted to a timbered habitat as this is should suddenly appear a hundred and 
twenty-five miles south of its present range, by natural means. However, the 
record seems so interesting that it is given for what it may be worth.—D. Dwicut 
Davis, Field Museum of Natural History, Chicago, Ill 


THE VARYING HARE (LEPUS AMERICANUS VIRGINIANUS) IN CHANGING PELAGE 


Che following observations were made during an ascent of Camel’s Hump, 
Vermont, one of the higher peaks of the Green Mountain range, on June 12, 1932 
gher } g 
Three individuals of this species were seen at close range at varying altitudes, 


decided differences were noticeable in the pelage, even though the observer 


was unable to handle them or to have more than a limited time for observation 





The first hare, seen at an altitude of approximately 2800 feet, appeared to be in 
summer pelage The second, noted at about 3200 feet in altitude, was noticeably 
lighter, especially about the rump and neck. The third sat for several minutes in 
in the path just a few feet ahead of us, showing a surprising absence of fear in com- 
parison with the individuals seen earlier. In this individual, the neck and rump 
were quite white and the whole pelage was markedly lighter than in the others 
This was near the summit of the mountain at an altitude of almost 4000 feet and 
close to timber line, where snow often persists into May.—WeENDELL P. Smits, 
Wells River, Vermont 
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MORE ABOUT ELK CALLS 


Mr. O. J. Murie’s article on “Elk Calls’ in the November, 1932 issue of the 
Journal of Mammalogy caused me to look up my notes on the voice of elk, these 
notes being made while I was detailed on a study of the northern Yellowstone elk 
herd. 

On May 30, 1930, in the Pelican Creek Valley, I observed a young bull going 
through all the movements of elk courtship with three young cows. Iwas so close 
to these elk that one cow heard the buzzing of my DeVry motion picture camera 
and advanced to within thirty feet of the blind in which I was kneeling. For 
about 35 minutes all four elk were within 100 yards of my location and I heard 
bugling from the group three times. Twice I am positive it was the bull that 
bugled—the third time I was not sure but think it was the bull. The call was 


similar to the mature bull’s call in the fall except that the coarse notes at the end 





were omitted. 

Spring bugling has been heard by me on May 12, 20, and 30: June 4 and 5 Fall 
bugling from September 8 to November 6. 

I also have some notes on behavior of elk while being handled for shipment, ea 


tagging, or getting blood samples for study. Only old cows voice their anger or 


fright. I have never heard the bulls, young or old, utter any noise except gritting 
of teeth, although bulls are necessarily handled somewhat more roughly than the 
cows Even when their antlers are being sawed off, preparatory to crating and 


shipping, the bulls keep silent, although they express their anger by striking with 
front feet, kicking extremely viciously with hind feet, and gritting of teeth 
Cows give voice to their angry ‘“‘barks’’ frequently while being handled in the 
corral and hustled along the loading chute. The electric prod-pole used at 
Yellowstone Park caused the old 


cows to emit some rather queer noises which 
perhaps expressed a mingled surprise and anger. Slitting of the end of the tail t 
get a blood sample does not cause the cows to “‘bark.”’ 

In eastern Montana and northern Wyoming the practice of hunters using a « 
to attract bull elk to within rifle range is apparently not in vogue, but in western 


i 


Montana and northern Idaho, according to reliable local residents, it is a regul 


practice amongst hunters and guides and is quite successful. With the uss 
call made of an elder stem the bugle can be imitated closely enough to cause a 


+ 


to come crashing through the brush to within easy shooting distance. The Flat- 


head Indians are adept in using this call and I have heard them practicing in thei 
tepees preliminary to a hunt 

This habit of the bull to respond to the imitation call would indicate that th« 
call at this time of the year was in the nature of a challenge. The elk hunting 


season begins on October 5 in Idaho and on October 15 in Montana W. M. Rus 
Forest Sert ce, VU oula, Mont 


REPORT OF THE WISENT RESERVE AT SPRINGE, HANOVER 


Dr. Lutz Heck, the director of the Berlin Zoo, tells how in 1924 this institutior 
proposed creating a wisent reserve and range outside of that city. In the me 

time Director Schoenichen of the Staatliche Stelle fiir Naturdenkmalpflege in 
Prussia, became interested, and with the aid of the Ministry of Agriculture and 


Forestry the proposed wisent reserve has been practically carried out. The plans 
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of the buildings were made by the construction staff of the Zoo, according to 
ketches furnished by Dr. Heck. The construction itself was done by Forst- 


meister Maske, Chief Forester at Springe, and all the details of the care and feeding 


of the wisents were also furnished by the author. I: 


i928 the Springe inclosure, 








1 of about 17 acres, was deta 





from the original walled-in game park of 


j 
former kings of Hanover, which had an area of 3779 acres and is in a beautiful 





wooded and hilly country. On September 17, 1928, the Springe reserve was 
stocked with a pure blood wisent bull, 2 bison cows, a hybrid cow and a hybrid 
, ; 


cow calf. Two sides of the reserve are formed by the old stone wall of the park 





and the remainder is inclosed by a strong double fence There is a stable with 
four large stalls, so arranged that the animals can be fed separately, when neces- 








sary All ditches and puddles in the reserve were filled in to prevent transmission 


of infection by water insects of any kind; fresh water for drinking is provided in 








troughs froma pump. We must now reca} ite as to the causes which led to the 
establishment of a ‘‘Verdringungszucht”’ (breeding by a process of gradual elimi- 
nation On December 31, 1928, and December 31, 1929, there were in Europe 59 
wisents alive, 27 bulls and 32 cows. On December 31, 1930, there were 61 wisents, 


29 bulls and 32 cows—a very moderate increase indeed. Three methods of breed- 














x to preserve the species come under consideratior 

1. Pure family breeding, without worrying about inbreeding, the method pur- 
sued with success at the Berlin Z 

2. Breeding from two different lin If, for instance, the Swe wisent herd 
produces in time a particularly hardy stock, this could be crossed with the Berlin 
animals with good results. In 1907, Czar Nicolas presented Carl Hagenbeck with 

first class Caucasus wisent bul I his progeny are spread over the whole 
European stock, so that at least one half of all wisents are related to him 

The ‘‘Verdriingungszucht,’’ is a last desperate breeding method. It has, 

however, if properly carried out, the best prospects of success. First class wisent 

ills are bred to bison « ll male offspring is disposed of, and the females are 
pred further to wisent in three to five generations, outwar ily the wisent 
type should pr 

Dr. Heck also affirms that all the offspring of the ‘‘Verdriingungszucht”’ are most 
exactly) sntered in a speci | divisi ort wisent herdbook, so as to keep all the 
’ ils derived from crossbreeding, during long sequences of generations, sepa- 
rated from the pure blood wisents. In consideration of this care all practical 
objections to the Verdriingungszucht must disappear 


What gave the final blow to all hopes for starting a pure breed wisent state park 
is the fact that the first class pure blood wisent herd belonging to Herr von 
Beyme, Scharbow in Mecklenburg, and which he was negotiating selling to the 


State, developed cases of foot and mouth disease and perished in 1926. This was 


the last chance for the State to acquire a herd of pure breeds, and the funds which 
had been raised were directed to the Springe project. On June 12, 1929, the first 


fortunately is born, on July 15, 1929, a cow calf; the mothers 





in both cases were A isons, the father was the above mentioned wisent 





bull. On May 22 a two cow calves were born, and on June 3, a bull 
alf, which died; thus there remained two cow calves 


In 1931, two cow calves and one ill ealf were born. Thus there are now 5 
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cow calves of the first generation, and soon the pure blood bison cows will be 
removed and the breeding by process of elimination proceeded with. 


The herd is healthy, and there is every r 





son to hope that the results will be in 
every way satisfactory 

The following item may also be of interest: Since 1927, the Berlin Zoo under 
Dr. Heck’s direction is preparing the solution of a breeding problem of the most 
important kind: the reconstruction of the ur or aurochs (Bison primi ; 
formerly spread over Europe and extinct since the 17th century. According to 


Jeni_u 


the theories of the modern science of inheritance it is quite possible to rebreed the 


‘ 


racteristics of which are preserved in certain primitive races of 
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Akeley, Carl and Mary L. Jobe. Lions, GorILLas, AND THEIR NEIGHBORS 
Pp. xviii, 260, pls. 21. Dodd, Mead & Co., New York, 1932. Cloth, $2.50 


n these hectic times, with the corresponding mad rush for notoriety regardless 


of the outcome, there seems to be an increasing number who desire to be authors 
ind who choose some subject, or visit some locality, to secure glimmerings upor 
which to write a book. As a consequence such material, which often is based 
largely on rumors, hearsay, and the evolutions of a plastic imagination, is so 


obscured that subsequent travelers have some difficulty in determining from thei: 


own observations whether the place they are visiting is the same as the title 





the book would seem to im] 

[t is therefore a pleasant and interesting task to review a book when one knows 
that in it the truth has never been sacrified for mere thrills, or excitement, an: 
that on all occasions the greatest care has been taken to present the facts as the 
occurred. Doubly pleasant it is when one has had long contact and warm persor 
friendship with the auth 

The book ‘‘Lions, Gorillas, and their Neigh s,’’ gives us onderful amount 
of interesting detail in regard to things found in a country whi 


lost its luster through the corroding influences of so-called civiliz: 


is not a page but that is well worth the reading. Our ideas, gl 
there, and elsewhere, touching on conditions, habits, or any 


} } 


ylicat 





I subject, are likely to be corrected by the clear stateme! 





is found by our tr: 


ned authors, who traveled through peri 


privations in practically uncharted regions, where at times escape from fatal 





injury would seem impossible when all the facts are made known. Where will we 
find a man who would succeed in killing a full-grown | ird with his bare hands, 
as Carl did on one occasion? Mrs keley furnishes facts to show that the lion 


is not an aggressive killer as some would picture him, but that he is quite a gentle- 


man if treated as such, and seldom attac 





ks humans if unprovoked 
Anthropologists, whose interests really belong to zoology, will also find mu 


of value in the chapter on the “‘little people’’ and in other items s 





ttered through 
the book. Mrs. Akeley gives a further interesting account of ‘Bill’ who pre 
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viously was given considerable attention by Carl in his “ Adventures in the African 
Jungle.’’ Here was a native boy who had a mind that with training reached a 


point of wonderful efficiency that enabled him to cope with conditions in all 





emergencies, including two occasions when he saved his master’s life. 
There are twelve ¢ hapters in the book: Four relating to lions, two to gorillas, 


and one each to wild dogs, buffalos, hippos, leopards, little people, and Bill. 


A very commendable feature of the book is that on all occasions when assistance 
as given full credit has been acknowledged, which is so different from some 
uthors who selfishly lose in the background those who have made important parts 
f the work possibl A. K. FisHer 

Aasar, Y.H. The e | hordal plate in the rabbit. Journ. Anat 
ol. 66, py 25, pls. 4. 1931 
AT WoLFGA? pithecus und seine Steilung zu den Anthro- 


Verhandl. Zool.-Bot. Gesellschaft, Wien, 





ADLERBERG, G. P. Les antilopes du Tibéte septentrional et d 


trophes. Comptes Rendus Acad. Sci. URSS, ser. A, no 











0, hg 2. 1931 r ( l t l nae 
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sumn 
Cl farms. RB Amer. Fur Breeder, vol 
$,no.5,p.15. Noven 3] 
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$y 939 Oct ‘ 02 VJ 
rt mesticat ( g Cl J 1 4p. 231 
(et ¢ 1930 
H game has pros Ni. Zealand Moose niti. and Scotch 
r Field, | 155, Empire Suppl., pp. 7, 17. May 24 
1930 
( irrel ji Eng n g f vol. 1¢ r 190 
pepten ) 
The R ex] est ( China J ol. 11 
2 9 ig 9 ( ture riant i 
Phe i ss the ( I ~ mionus I Jou l. 11 
}, p. 158, illus septer 1929 
I Yu ser { Jou 2 $, p. 218 AT 1930 


12, 1 pp. 164-166 9 
| The muskrat in Europe e, I ( 1. 123, ne 107, p. 775 
May 18, 1929 
H. I A new speci homasomys from Venezuel \mer. Mus 
\ itates, no. 48 p. 1-2 J 8, 1932 New Thomasomy ( } 
| R. Un éléphant d’Afrique (Loxodonta africana Blum.) présentant 
) é omalie symétrique lement en spire) des défenses. Bull 
Mus. Nat. Hist. Nat., Paz ser. 2 l. 3, no. 1, pp. 74-76, fig. 1 
[ J ry, 1931 
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Antuony, M. R. and F. Coupin. Tableau résumé d’une classification générique 
des Primates fossiles et actuels. Bull. Mus. Nat. Hist. Nat., Paris, 
ser. 2, vol. 3, no. 7, pp. 566-569. November, 1931 

Arnonowitsca, G.and B.Cuotrn. Uber die Nachahmung bei den Affen (Macacus 
rhesus Zeitschr. f. Morphol. u. Okol. Tiere, vol. 16, pp. 25, figs. 6 


5 per cent of reactions were 





1930. (In a series of experiments only 2 
imitative 

De Avita, Bastos. Férma e dimensées da 
Bol. Mus. Nac. Rio de Janiero, vol. 7, no. 4, pp. 257-282, tables 1-15 
December, 1931 

BaILtey, VERNON. Little warrior of the west. Th important grasshoppe! 
mouse of the plains. Nature Magazine, vol. 18, no. 4, pp. 238-239 


figs. 3 October, 1931. (Onychon leucogast 





-a e coefficiente de cephaliz 





The song of the flag squirrel. Nature Magazine, vol. 14, no. 2, p. 86 


fig. | August, 1929 Citell tridecemlineat 
The mountain goat that is not a goat Nature Magazine, vol. 18, 
3, pp. 153-157, figs. 6, map.1. September, 1931 
Mammals of the Lone-star Stat« Nature Magazine, vol. 16, no. 6 
pp. 363-365, 386, figs.8. December, 1930 

BarcLay, EpGar N A new shrew from northern Rhodesia. Ann. & Mag. Nat 
Hist., ser. 10, vol. 10, no. 58, p. 440. October, 1932 New: Cr 





no. 2, pp. 61-70, figs.9. March-April, 1931 
Ke 1 their kin B ew York Z Ss l. 34 
DI 50. January-February, 19 

BatTen, H. Mortimer Is the timber wolf dangerous? Some experien 
wolf tragedie Field, London, vol. 156, no. 4047, p. 92. July 19, 1930 
A cat and dog affair. Ferocity and strength of the Scottish wild 
Field, London, vol. 156, no. 4050, p. 204 August 9, 1930. 
Are red deer carnivorous’ 4 stag that went rabbiting. Fiel I 
don, vol. 155, no. 4044, p 954 June 28. 1930. 

Batrey, Georce M. (Jim Timber wolf and moose. Field, London, v 156 
no. 4050, p. 207, fig.1. August 9,1930. (Hudson Bay 

Bezemer, Kk. W. | Limitation of collecting expeditions as a fact ri I 
conservation. Proc. Fourth Pacific Sci. Congress Java, Batavi 
Bandoeng, 1929, vol. 3, Biol. Papers, pp. 127-130. 1930 

Brruta, A. Note sur les métacarpiens et métatarsiens de l’ours des cave 
(Ursus spelaeus Rosenm Comptes Rendus Acad. Sci. URSS, no. 24 
pp. 655-658, fig. 1 1930 In Russia 

Buiack, Davipson. Preliminary report on the Sinanthropus lower jaw specimens 
recovered from the Chou Koutien cave deposit in 1930 and 1931. Bull 


Geol. Soc. China, vol. 11, no. 3, pp 1931 


BLAKE, Irvine H Biotic succession on Kats 


pp. 409-424, pls. 2. December, 19: 
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Relation between color of desert rodents and of the soil. 
t. Washington, Yearbook, vol. 30, p. 266. 1931. (Ab- 


Ein eigenartiges an Prosimierbefunde erinnerndes Nagel- 


Roux’ Archiv. f. Entwick- 
3erlin, vol. 118 (Festschrift f. Hans 
3), pp. 1-10, figs. 11. 1929. 

Nature Magazine, vol. 14, no. 4, pp. 
4. October, 1929. (Eumetopias jubata and Zalophus 


Etudes sur le trone collatéral thoracique du sympathique chez les 
Bull. Mus. Nat. Hist. Nat., Paris, ser. 2, vol. 3, no. 7, pp. 579 


November, 1931 


anatomiques sur le systéme nerveux sympathique de |’éléphant 


Bull. Mus. Nat. Hist. Nat., Paris, ser. 2, vol. 3, no. 8, pp 


722-726, figs. 4. December, 1931 

Recherches anatomiques sur les rameaux communicants et les rameaux 
iscéraux et sur leurs rapports réciproques chez les vertébrés (note 
réliminaire Bull. Mus. Nat. Hist. Nat., Paris. ser. 2, vol. 3, no. 8, 
p. 727-736, figs. 9. December, 1931 


Région du Kivu (Ff aurata Temminck Profel aurata Pocock 
l Nat. Hist. Nat., Paris, ser. 2, vol. 3, no. 3, pp. 294-297. 


Virginia Univ. Bull., Pr West Virginia Acad. Sci., vol. 4, no. 2, pp. 





Mammiféres et oiseaux des colonies Francaises représentés en 


agerie du Museum National d’Histoire Naturelle (Jardin 
gull. Mus. Nat. Hist. Nat., Paris, ser. 2, vol. 3, no. 7, 
November, 1931 


SAULT Note sur une forme particuliére de Félidé de la 


Hyaenas in Somaliland. Field, London, vol. 156, no. 





57-60 October. 1930 

Broom, Rosert. The Transvaal fossil human skeleton. Nature, Lond vol 
123, no. 3098, pp. 415-416, figs.3. March 16, 1929 
Australoid element in the Korannas Nature, London, vol. 124, no. 
3127, p. 507, fig. 1. October 5, 1929 

Buuuer, Ray he oryx in Transjordar Field, London, vol. 156, no. 4047, p. 


99, fig. | 


islands in the Gulf of California, Mexico. Tr: 


July 19, 1930 


uRT, WiLLIAM HENRY 


Descriptions of heretofore unknown mammals from 


San Diego Soc. Nat. 





Hist.. vol. 7. no. 16. pr 161-182 October 31, 1932 (New: Perog- 
nail baile fornicat . Perognatht penit llatu minimu Perog- 
nathu ( juardiae, P arcosen , P. 8. pullus, P seorsus, 
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Burton, R.G. Wildanimalsand water. Field, London, vol. 156, no. 4045, p. 20 
July 5, 1939. (In Africa.) 

CaLpwELL, Harry R. Native methods of tiger hunting in Fukien. China 
Journ., vol. 11, no. 1, p. 48. July, 1929. (Shooting with poisoned 
arrows.) 

CuHaLMerS, Patrick. The wolfin Britain. Field, London, vol. 156, no. 4057, p 
439, fig. 1. September 27, 1930 

CHAMBERLAIN, E. BuRNHAM. Mammals of the land, airand sea. Nature Maga- 
zine, vol. 17, no. 5, pp. 309-312, figs.9. May, 1931 

Criark, R. E. Domestic stock and wild life. Outdoor Life, vol. 68, no. 4, 
14-15, 45-46, figs. 4, October, 1931 

Cooper, C. Forster. On some mammalian remains from the Lower Eocene of 
the London Clay. Ann. & Mag. Nat. Hist., ser. 10, vol. 9, no. 53, pp 
458-467, figs. 2, pls. 2, May, 1932. (New: Adapisorez ? angl 
Prot adap $s epp 

Corrar, Cuartes Jr. [‘‘Bud’’]. Elephants of Kenya Colony. Outdoor Lif 
vol. 68, no. 3, pp. 9-11, figs. 3. September, 1931; no. 4, pp. 22-23, 70, 
figs. 3. October, 1931; no. 5, pp. 28-29, 46, figs.4. November, 1931 

Corton, Harotp 8. A Lamarckian experiment. Amer. Nat., vol. 65, no. 699 
pp. 343-350. July-August, 1931. (On biped rats 

Ditmars, Rarmonp L. Some Australian marsupials. Bull. New York Zo 
Soc., vol. 34, no. 2, pp. 51-61, figs. 10. March-April, 1931. 

Durry, Patrick. The buffalo stages a comeback. Outdoor Life, vol. 67, 1 5 
pp 15, 71, figs. 3 May, 1931 

Dymonp, R. Grey squirrels and walnuts Field, London, vol. 156, no 


Pp 














4055 

379. September 13, 1930 

Epvear, J. Huston. Visiting Muping, the land of the giant pand China Jour 
vol. 11, no. 5, pp. 256-257 November, 1929 

Fiecins, J. D. A proposed standard of viewpoints from which to illustrate 
horned and antlered mammal! skulls Pro Colorado Mus. Nat. Hist 
vol. 10, no. 3, p. 22, pls. 1-3. September 26, 1931 

Firzpatrick, G. 8. I A bunch of baboons that were too much for a leop 
Field, London, vol. 156, no. 4061, p. 588, figs.2. October 25, 1930 

Fierov, K. K. Brief outline of the classification and geographical distributi 
of the reindeers or caribou of the Old Work Publ. Acad. Sci. URSS 
Yakutsk ser., no. 4, Leningrad, p 1-15, figs. 13. 1932 Ne 
Rang jer angustirostr 

Ftynn, T. THomson. The uterine cyc g y and pseudo-pregna 
it is in the diprotodont mars pia ¢ é l Proc. Li é 
Soc. New South Wales, vol. 55, pt. 5, no. 231, pp. 506-531 Decembe 
15, 1930 
A new species of fossil cetacean from Tasmani Ge \iag f 
no. 817, pp. 327-329. July, 1932 New: Prosqualodon d an 
actually dates from Dart, 1923, Proc. Zool. Soc. London, p. 638 

FRANKLIN, K. J. The structure of the thoracic inferior ve cava int rab 
and in the cat, and its functional significance Journ. Anat., v 6f 
pp. 76-79, 3 figs. 1931 

Friant, M. Une incisive déciduale d’éléphant anormalement développé 


Bull. Mus. Nat. Hist. Nat., Paris, ser. 2, vol. 3, no. 7, pp. 576-578, f 
2. November, 1931 
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Friepericus, Hernz F. Schiidel und Unterkiefer von Piltdown (‘‘Eoanthropus 
dawsoni Woodward’’) in neuer Untersuchung. Zeitschr. f. Anat. u 
Entwicklungs., Berlin, vol. 98, nos. 1-2, pp. 199-262, figs. 40. 1932 
(New: Boreopithecus for B. ‘‘dawsoni’’ [= vetus Miller]. A new in- 
terpretation of the Piltdown remains. The skull fragments represent 





modern man, and the jaw represents a new genus of great apes most 
nearly related to Pongo and Palaeopithecus.) 

Furtone, Eustace L. A new genus of otter from the Pliocene of the northern 
Great Basin province. Contrib. to Paleont., Carnegie Inst. Washing- 
ton Publ. 418, no. V, pp. 93-103, pls. 2. August 3, 1932. (New: Lut- 
ravus; L. halli. 

Geruarpt, Utricu. Uber Aufgaben, Wege und Ergebnisse vergleichendsexual- 








biologischer Forschung toux’ Archiv. f. Entwicklungsmechanik der 
Organismen, Berlin, vol. 118 (Festschrift f. Hans Spemann, pt. 3), pp 
11-39. 1929 

Gipson, M.H. Nutria farming in Argentina. Field, London, vol. 156, no. 4057, 
p. 447. September 27, 1930 


Gitt, Lorin Tarr. The rat that does not gnaw. Rare Hawaii rodent long 





thought to be extinct. Nature Magazine, vol. 14, no. 5, pp. 278-280, 
figs.4. November, 1929. (Rattus hawaiien ) 

Gotpman, E. A. The jaguars of North America Proc. Biol. Soc. Washington, 
vol 45, pp 143-146. September 9, 1932 (New: Felis onca arizonen 


A new pocket mouse from southern Arizona. Journ. Washington Acad 
Sci., vol. 22, nos. 16-17, pp. 488-489. October 19, 1932. (New: Perog- 
nathus amplus tay 


Goopwin, Georce G. Two new mammals from Guatemala. Amer. Mus. Novi- 


tates, no. 528, pp 1-2 May 23, 1932 (New: Sigmodon zanjoner 

Liom anthony 

Three new Reithrodonton and two new Peromyscus from Guatemal 

Amer. Mus. Novitates, no. 560, pp. 1-5. September 16, 1932. (New 

Reithrodontomys mezxicanus } elli, Reithrodontomy pacificus, Reith- 
! grac anti Pe ( ia alen ypical P 


Gorpon, DovGLas The fox as a vocalist Field, London, vol 156, no. 4055 Pp 
375. September 13, 1930 
Grapau, A. W. Asia and the evolution of mar China Journ., vol. 12, no. 3 


pp 152-163 March, 1930 


Gray, Ropert W. Breeding habits of the Greenland whal Nature, Londor 
vol. 123, no. 3102, pp. 564-565. April 13, 1929 

GREEN, CHARLES VELMAR. Size inheritance and growth in a mouse species cross 
(Mus musculus X Mus bactrianus 1. Litter size. 2. Birth weights 
Journ. Exper. Zool., vol. 58, pp. 237-258. January 5, 1931 
Size inheritance and growth in a mouse species cross (Mus musculus 
Mus bactrianus 3. Inheritance of adult quantitative characters. 4 
Growth. Journ. Exper. Zool., vol. 59, no. 2, pp. 213-263. April 5, 1931 
Linkage in size inheritance Amer. Nat., vol. 65, no. 701, pp. 502-511 
November—December, 1931 In Mus musculus and M. bactrianus) 
On the nature of size factors in mice. Amer. Nat., vol. 65, no. 700, pp 


406-416. September-—Octuber, 1931 
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Green, ZiEGLER, Dewey AND SHILLINGER. Epizootic fur encephalitis. I-II- I 
III. Amer. Fur Breeder, vol. 4, no. 5, pp. 4-8. November, 1931; vol. 
4, no. 6, pp. 4-8. December, 1931; vol. 4, no. 8, pp. 20-22. February, 
1932. 

GRINNELL, JosepH. A new lake-side pocket gopher from South-central California. 
Univ. Calif. Publ. Zool., vol. 38, no. 10, pp. 405-410, pl. 7. September 
20, 1932 (New: Thomomys bottae ingens.) 

Gross, ALrrep O. A jungle laboratory. Companions of the wild at Barro Colo- 
rado Island. Nature Magazine, vol. 15, no. 1, pp. 11-15, figs. 19 
January, 1930 

GYLDENSTOLPE, Nits. A new Scapteromys from Chaco Austral, Argentine. 
Arkiv. for Zoologi, vol. 24 B, no. 1, pp. 1-2. January 28, 1932. (New: 
capt romys chacoénsis.) 

Hatz, E. Raymonp. The poisoner agair A reply to W. C. Henderson’s defense 
of the Biological Survey in the December issue of Outdoor Life Out- 
door Life, vol. 67, no. 4, pp. 26-27, 82-84, figs. 4. April, 1931; no. 5, pp. 
28-29, 62-63, figs.4. May, 1931 


A new weasel from Panama. Proc. Biol. Soc. Washington, vol. 45, 





pp. 139-140 September 9. 1932 (Ne Vustela frenata panamen 
A new pocket gopher from New Mexic« Univ. Calif. Publ. Zool., voi 
38, no. 11, pp. 411-412. September 20, 1932. (New: Thomomys ba 
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and RarmMonpD M. GILmor! New mammals from St. Lawrence Island 
Bering Sea, Alaska. Univ. Calif. Publ. Zool., vol. 38, no. 9, pp. 391 
404, pls. 5-6, fig. 1. September 17, 1932. (New: Sorex jacksor 
Citellus lyratus, Clethrionom albiventer, Microt nnuilus punuken- 
i 
Hau, Lorm Hunting mountain lions. Outdoor Life, vol. 68, no. 5, pp. 18-19, 
70-71, figs.3. November, 1931 


Harris, Witi1aM P., Jr. Four new mammals from Costa Rica. Occas. Paper 





Mus. Zool., Univ. Michigan, no. 248, pp. 1-6. August 4, 1932 Ne 

Sylvilagus dicei, Bassaricyon lasius, Heteromys oresterus, Oryz 

apl 
Hartiey, Jonn C. Extraordinary ferocity of a grey squirrel. Field, London, 

vol. 156, no. 4061, p. 590. October 25, 1930 | 
Hatcuer, M. I Cougar characteristi Outdoor Life, vol. 67, no. 5, pp. 30-31, 

58-59, figs. 5 lay, 1931 
Havssen, H. O. von. Ueber die relative Lage des Kiefergelenkes am Schiid 

der Primate: Zeitschr. f. Morphol. u. Anthropol., vol. 29, pp. 465 

497, figs. 9. 1931 
Haweis, SterHen. Why is a zoo? Concerning the place of caged animals i 

societ) Nature Magazine, vol. 14, no. 3, pp. 146-150, figs.8. Septem- 

ber, 1929 , 
Herren, W.H. A trek after tuskers. Outdoor Life, vol. 68, no. 6, pp. 22 


42-43, figs. 4. December, 1921 
Hituiarp, C. | Bears on the Cariboo Rar 
16-17, 51, figs. 5. December, 1931 
HirGrave, Artuur. Grey squirrels. Field, London, vol. 156, no. 4059, pp 
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Life, vol. 68, no. 6, py 


517-518. October 11, 1930. (Damage wheat in Englar 
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Hériicer, H. Haarkleid und Haut des Wildschweines. VII. Beitrag zur 
Anatomie von Sus scrofa L. und zum Domestikationsproblem. Zeitschr 
f. Anat. u. Entwicklungs., vol. 96, pp. 551-623, 31 figs., 1931. 

Houzwortsu, Joun M. ‘Mr. Hoots’’ of Admiralty Island. Outdoor Life, vol 
68, no. 1, pp. 12-13, 72-73, figs. 4. July, 1931; no. 2, pp. 26-27, 70, figs 
figs. 3. August, 1931; no. 3, pp. 30-31, figs. 5. September, 1931 
(Treats of grizzly and brown bears 

Home, W. Dovatas. A fine roebuck head. Field, London, vol. 156, no. 4056, p. 
414, fig.1. September 20, 193' 
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( Nature Magazi 6 4, pp. 224-225, figs. 5. Octobe 
1930 

ABUKHOV, N. I. and V. V. Rarvs: lammals the Donets distri 
northern Caucasu Bull. North Caucas. Plant Prot. Station | 
5, pp. 129-148. 1930 New: A a phib tanaitica: in Russian. 
with German summary 

KeLLocG, Remineton. New names for mammals proposed by Borowski in 1780 
and 1781. Proc. Biol. Soc. Washington, vol. 45, pp. 147-148. Septem- 
ber 9, 1932. (The nam r the Humpback whale is now Megaptera 
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Kemp, STantey. Progress of the Discovery investigations. Nature, London, 
vol. 124, no. 3126, pp. 483-486, figs. 3. September 28, 1929. (Notes on 
whales and whale marking.) 

Kiemm, M. Ein photo vom Zobel (Martes zibellina L.). Zeitschr. fiir Siuge- 
tierkunde, vol. 5, no. 6, p. 367, pl. 37. December 12, 1930. 

Kivueu, A. Brooker. Presenting Blarina. Nature Magazine, vol. 15, no. 4, pp. 
241-243, figs.3. April, 1930. (Blarina brevicauda.) 

Kiiiver, Hernricu. The equivalence of stimuli in the behavior of mor 
Journ. Genetic Psych., vol. 39, pp. 3-27, figs. 1-5. 1931. 

Kotmer, W.F. Uber das Auge des Murmeltiers (Marmotta marmotta). Zeitschr 
f. Anat. u. Entwicklungs., vol. 96, pp. 806-812, figs. 3. 1931. 

KozuanCuixov, I. V. Life of Martes zibellina in the Saian mountains and its 


z 


geographical distribution. Comptes Rendus Acad. Sci. URSS, ser. A, 
no. 12, pp. 299-304. 1930. (Food habits and distribution; in Russian.) 

Kozuantscuixov, L. Ein Beitrag zur Kenntnis der Okologie, Biologie und 
Geographie des Zobels (Martes zibellina L.). Zeitschr. f. Morphol 
Okol. Tiere, vol. 19, nos. 2-3, pp. 291-320. 1930 

KraGuievicu, Lucas. Sobre el conducto humeral en las vizeachas y paquirucos 
chapadmalenses con descripceién del Paedotherium imope rforatur 
Anales Mus. Nac. Hist. Nat., Buenos Aires, vol. 34, pp. 45-88, pls. 1-8 
September 8, 1926. (New: Lagoston opsis, for Viscaccia eupla 
Ameghir 

KroGis, ANNA. On the topography of Herbst’s and Grandry’s corpuscles in the 


adult and embryonic duck-bill. Acta Zoologica, vol. 12, pp. 241-263 
1931 

IKXRUMBIEGEL, ING¢ Das sog. Kompensationsgesetz Goethes betr. Korrelatio 
von Kopfwaffen und Oberzihner Zu Goethes 100 Todestag am 22.3 


1932. Zeitschr. fiir Siugetierkunde, Berlin, vol. 6, no. 5, pp. 186-202 
figs. 4, pl. 21, figs. 5-6. December 15, 1931 
Uber eine neue Art der Pferdesprings r (Alaciagulu he 





1us Semiretschje. Comptes Rendus Acad. Sci. URSS, no. 23, pp } 
626 1930 (New: Alactagulu hitko ) 

Lana, HERBERT Photographs of African mammals Nature Magazi: | 
16, no. 5, pp. 314-315, figs. 6 November, 1930 

Lee, Hersert Patrick. The polar bear. Outdoor Life, vol. 68, no. 2, pp. 30 
58-59, igs.3. August, 1931 

LeecuMAN, Doveias. Fleece-bearing dogs. Nature Magazine, vol. 14, no.3, pp 
177-178, figs. 3. September, 1929 

Le Sueur, A. D. ¢ Grey squirrels. Field, London, vol. 156, no. 4062, p. 621 
November 1, 1930. (Habits in England 

Lorn, Leo, and Huegu G. McPuee. Transplantation of tissues in hybrids of 
inbred families of guinea pigs and the individuality differential. Ame 


Nat., vol. 65, no. 700. pp. 385-405 September October, 1931 
De Lorenzo, G. and G. D’Erasmo. Ancora su l’Elephas antiquus di Pignataro 
Interamna. Rend. Accad. Sci. Fis. e. Mat. (Cl. Soc. R. Napoli), 1931, 


nos. 1-4, pp. 16-19. 1931 
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LuBBERHUIZEN, H. W. Die Entwicklung der Hypophysis cerebri beim Schaf 
(Ovis aries). Zeitschr. f. Anat. u. Entwicklungs., vol. 96, pp. 1-53, 
figs. 53. 1931. 

Lucas, Jocetyn. Badgers and hunting. Field, London, vol. 156, no. 4060, p. 
559. October 18,1930. (Badger kills fox cubs.) 

Mann, Lucite Quarry. A song of Susan, or bringing up a lioness in an apart- 
ment house. Nature Magazine, vol. 17, no. 1, pp. 41-43, figs. 5. Jan- 
uary, 1931. 

Marutias, M. P. Sur le loir [Glis glis (L.)] et le lérot [Eliomys quercinus (L)]. 
Bull. Mus. Nat. Hist. Nat., Paris, ser. 2, vol. 3, no. 7, pp. 602-605 
November, 1931. 

MELLEN, Ipa. The African jerboa. Nature Magazine, vol. 18, no. 1, pp. 42-44, 
figs.2. July, 1931. 

MESTERN, J. Morphologie des Sympathicus im Becken der Maus. Zeitschr. f 
Anat. u. Entwicklungs., vol. 96, pp. 92-97, figs. 2. 1931. 

Mussperc, W. A. Uberzihlige Milchmolaren und Primolaren im Gebiss des 
Siamangs und des Menschen. Zeitschr. f. Anat. u. Entwicklungs., vol 
96, pp. 98-118, figs. 15. 1931 
Studien iiber die Entwicklung des weiblichen Genitaltractus bei den 
Sdugern. IV. Die Entwicklung der Vagina und des Sinus urogenitalis 
beim Pipistrellus tralatitiu Zeitschr. f. Anat. u. Entwicklungs., vol 
96, pp. 183-214, figs. 15. 1931 

Morris, Ranpotpx C. What color are the gaur’seyes? Field, London, vol. 156, 
no. 4050, p. 209 August 9, 1930 

Mosse, A. H. Hyaenas in Somaliland. Field, London, vol. 156, no. 4058, pp 
483-484. October 4, 1930 

Naacter, L. B. A pugnacious rabbit. Outdoor Life, vol. 67, no. 4, p. 104, fig. 1 
April, 1931 

Netson, E. W. Remarks on coyotes, with description of a new subspecies from 
Salvador. Proc. Biol. Soc. Washington, vol. 45, pp. 223-226. Novem- 
ber 26. 1932. (New: Canis latrans dickeyi.) 

and E. A. GotpMan. Two new cacomistles from Mexico, with remarks 
on the genus Jentinkia. Journ. Washington Acad. Sci., vol. 22, nos 
15-16, pp. 484-488. October 19, 1932. (New: Jentinkia sumichrasti 
campechensis, Bassariscus astutus consitus.) 

Nevvitte, M. H. De certaines particularités dentaires des Camélidés. Bull 
Mus. Nat. Hist. Nat., Paris, ser. 2, vol. 3, no. 1, pp. 7 7-81, figs. 3. Jan- 
uary, 1931. 

De certaines particularités des Suides. Bull. Mus. Nat. Hist. Nat., 
Paris, ser. 2, vol. 3, no. 7, pp. 570-575, figs. 5. November, 1931 

Nopack, Cuartes V. The Zoological Park’s young female gorilla, Janet Pen- 
serosa. With notes concerning her companion, a young female chim- 
panzee, Ellen Allegra. Bull. New York Zool. Soc., vol. 34, no. 3, pp 
75-104, figs.42. May-June, 1931 

Oakey, Ricuarp. Hyaenas in Somaliland. Field, London, vol. 156, no. 4061, 
p. 590. October 25, 1930 
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nipediers aus den neogenen 
URSS, no. 
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n Westsibiriens. Comptes Rendus Acad. Sci 
aod 1931 New Semante lae, Semantor. S. macruru 
jonalis’’ stage arrives in 














Osporn, Henry FAIRFIELD 
Ameri Proc. Colorado Mus. Nat vol. 11, no. 1, pp. 1-3, figs 
2. September 7, 1932 Ne 17 l dionalis nebras- 
nm 
~ \Trilophos cooperi, sp. nov., of Di Bugti, | istan. Amer 
M Novitates no. 585, pp. 6, figs. 2. November 15, 1932. (New 
Trilophodon coot 
- und WALTER GRANGE! phe t lintatheres from the Mon- 
golian expedition of 1930. Amer. Mus. Novitates no. 552, pp. 16, fig 
17. August 17, 1932. (New: / } n, H. thomsoni; Gobi 
atherium, G. mirific 
Osa Witrreo H. Mammal the K -R ] id Delacour Asiat 
expediti Fie] [ N Hi Publ 2, Zool. Ser., vol. 18 
10, pp. 193-3 2 -] August 19, 1932 New: Piti 
name enheol Vu 




















eT fulvesc ( Se 
CLUTUS ¢ 1eus hend ( ? en , Dre 
1 homeru ila Y , Typhlon ci? 
hapen Rat De Ve 
mot y } } Ant hir y Doe} 
car } Mur l 
OwEN, G larte in north Wal Fiel vol. 156, no. 4051, p. 24 
August 16, 193¢ 
Pack, ArT! NEWT Sheep of S el P Nature Magazir 1. 17 
p. at 68, figs.10. Ju 19 Jasper Park, Albert 
Pa A DEI Notas paleogeogr S act el « las caverna 
( par Mem. R. § I i Nat 1.15 l, 42 
2 may 1929 ( e be nd br é 
J ¢ CHINS r, ( F< I ige shari earth Fiel 
London, vol. 156 4050 07 Lugt 1936 
I C.R. Martes pennanti (fishe [-I] Amer. Fur Breeds vol. 4, 1 
), pp. 22-24 Decembe 1931 $ 7,7 J ual 1932 
I ERS! ALWI Der Scoresbysu Drei Jahre F: hungsreise le 
Ostkiiste Gr nd Berli August Sche p. 157, figs. 56, map. | 
1930 Contains interesting photographs of narwhal 
I C.V.A Preserving the Norwegi reinde¢ Field, London, vol. 156, 1 





Pert H.B. Ueber Naht-Anomalein und -Variat raniun 
Zeits Morphol. u. Anthro; 78, pls. 7 
Peterson, O. A. New species from the Oligocene of the Unita. Ann. Carnegie 


1. 21, 1 », pp. 61-78, pl. 1. April, 1932. (New: Epihippu 
umynodon, M. medius, Penta- 


rbromylus kayi.) 
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relles observations sur la péche rituelle du dugong 4 Madagascar. 
7, nos. 4—6, 


Viém. Soc. d’Anthropologie, Paris, ser. 7, vol 





250. 1927 





PICKWELL, GAYLE. Some for prites. Varieties of western chipmunks mean 


much to the outdoors Nature Maga 





ine, vol. 15, no. 6, pp 359-362, 
figs. 9. June, 1930 
Pincus, GREGORY A modifier piebald spotting in mice Amer. Nat., vol. 65, 
no. 698, pp. 283-286. May-June, 193! 
Pitt, Frances. The lemming hordes of Norway. Field, London, vol. 156, no. 
4046, p.56. July 12, 1930 
Where the foumart holds it ! Welsh valleys where polecats are 
still numerou Field, Lor vol. 156, no. 4057, p. 444, figs. 2. Sep- 


Pocock, R. | rds of Afri Abstr. Proc. Zool. Soc. London, no. 347, 





adersi, ] pardu hort lg P ! ue ! 
The leopards of Africa. Proc. Zool. Soc. London, 1932, pt. 2, pp. 543- 
591, pls. 1-4, figs. 1-9. July, 1932. (New: Panthera pardus brockmar 
lists 17 forms 
The marbled cat (Pardof marmorata) an 
cies, with the definition of a new genus of the Felida 
London, 1932, pt. 3, pp. 741-766, pls. 2, figs. 5 
(New: Badiofelis, for F badia Gr: 

Price, Heiten Fiorence. Life history Schistosomatium douthitti (Cort 
Amer. Journ. Hygiene, vol. 13, 1 3, p. 685-727, pls. 4. May, 1931 
(In Michigan, M 1? is the natural host of this 





trematode parasite, of which the intermediate hosts are the snails 
Lymnaea and Physa 
Raapt, O. L. E. pe. De waarde van het voetzoolkenmerk voor de determinatie 





van Aziatische ratte Zool. Mededeel. R. Mus. Nat. Hist., Leyden, 
vol. 14, no. 3, pp. 190-192, figs. 2 December 31, 1931 

Een critische beschouwing over de huidige nomenclatuur der Indische 
ratten. Zool. Mededeel. R. M l 
184-189 December 31, 193] 


Ratcuirre, F. N. The flying fox (I 





yu in Australia. Commonwealth 





Australia Council Scien und Industries Res. Bull. 53, pp. 81, pls. 2, 
map 1, 1931 
ReIcHARDT, ALBERT. Der Fund eines spiral gekriimmten Mammut-Stosszahns 
irt. Jahrb. Akad. Gemeinniit Wiss. zu Erfurt, vol. 50, pp 
57-58, pl. 1. 1931 
LOBERTS, AUSTI Preliminary description of fifty-seven new forms of South 
African mammals. Annals Transvaal Mus., Pretoria, vol. 15, pt. 1, 
pp 1-19 1932 (New Genett thiginosa alb ntris, M yonax hort- 
ridgei, M. auratu mit l WM. cauyu alaharicus, M. c. kaokoensis, 
M.c. bradfieldi, M. c. okavangensis, M. c. khanensis, M. c. ngamiensis, 
m. 4 lancaster . Herpest cajer mabadier , Cynict pe nicillata 


bechuanae, ( ». kalaha I Para nicl selou ngamien . P 


bechuanae, Mungos mungo ngamien iniitelian avtaiaies tenmminionais 
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Felis ocreata vernayi, Leptailurus serval mababiensis, Lutra malculicollis 
chobiensis. Mellivora capens is vernayi, Ictonyzx orangiat ghansiensis, 
I. striatus shortridgei, I. s. lancasteri, I. kalaharicus, I. kalaharicus 
nigricaudus,I.k. giganteus, Paraxerus cepapi chobiensis, P.c. maunensis, 
P. c. kalaharicus, Gerbillus calidus kalaharicus, Malacothriz typicus 
kalaharicus, M.t. damarensis, Steatomys krebsi kalaharicus, S. pratens is 
maunensis, Lemniscomys griselda fitzs imonsi, Le pus saxatilis bechuanae , 
zr. ngamiensis, L chobiensis, L. s. albaniensis, L. s. nigrescens, 
Lepu cape NSi8 vernayi, L. Cc. ermeloe mS18, L é. hartsensis, L. c langi, 
L. c. bedfordi, Neoromicia vansoni, Eptesicus capensis nkatiensis, 
Pipistrellu vernayi, Scoteinus schlieffe ni fitzsimonsi, Choere phon 


j 


Lophomops) langi, Elephantulus intufi kalaharicus, Nasilio brachy- 





rh ynch us mababie nmsis, Papio pe reari A ngan ie n i Ms P. P. chobie nsis, | 
p. nigripes, Cercopithecus aethiops ngamien ) 


Rope, } 


. P. De l'utilisation de quelques caractéres des poils dans la systé- 

matique des mammiféres. Bull. Mus. Nat. Hist. Nat., Paris, ser. 2, 

vol. 3, no. 6, pp. 479-486. June, 1931. 

Ross, Ltewettyn G. A comparative study of daily water-intake among certair 
taxonomic and geographic groups within the genus Peromyscus 
Jiological Bulletin, vol. 59, no. 3, pp. 326-338. December, 1930. 

Sanz, Francisco A. The chromosomes of the South American opossum, Didel- 
phis paraguayens Amer. Nat., vol. 65, no. 698, pp. 287-288. May 
June, 1931 

ScHNEIDER, Kart Max. Neues von grénlindischen Tieren. Zool. Garten, 
Leipzig, n.F., vol. 4, nos. 1-2, pp. 60-62. 1931. (Abstract of A 
Pedersen, 1930, Der Scoresbysund. Drei Jahre Forschungsreisen an 
der Ostkiiste Grénlands, Berlin, pp. 157, figs. 56, map 1. Contains 
description, based on Eskimo accounts, of method of eating young seal 
by walrus; young seal clasped in flippers of walrus is stabbed with the 
tusks and then taken into the side of the mouth 

Scuuster, Lupwie. Zum Winterschlaf des Igels. Zool. Garten, Leipzig, n.F 
vol. 4, nos. 8-9, p. 298. 1931. 

- Zur Rollzeit des Dachses. Zool. Garten, Leipzig, n.F., vol. 4, nos 

8-9, p. 299. 1981. 

Sern-Smitu, D. Interesting arrivals at the Zoological Gardens. Field, Londo 
vol. 156, no. 4054, p. 344, fig. 1. September 6, 1930. (Hemigal 


] 


jalus hard- 
ic 

A gibbon that raided French cottages. Field, London, vol. 156, n 
4062, p. 619, figs.2. November 1, 1930 

SHANAFELT, Marjorie. ‘‘Streak’’—the story of a ground squirrel and her brood 
Nature Magazine, vol. 16, no. 3, pp. 155-158, figs. 8. September, 1930 
(Citellus tridecemlineatus 

SHarp, N. A. Dyce. The Cameroon gorilla. Nature, vol. 123, no. 3101, p. 525 
April 6, 1929 

Suipata, Seico. The oestrous cycle and ovulation in the rabbit. Journ. Coll. 
Agric. Imp. Univ. Tokyo, vol. 11, no. 3, pp. 309-340, pls. 18-20, figs. 4. 
November 20, 1931. 
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Stmpson, Greorce G. Pleistocene mammalian fauna of the Seminole field, 
Pinellas County, Florida. Bull. Amer. Mus. Nat. Hist., vol. 56, no. 
8, pp. 561-599, figs. 22. February 19, 1929. (New: Urocyon semi- 
nolensis, Procyon nanus, Tatu bellus, Boreostracon, B. floridanus, 
Tapirus veroensis sellardsi, Mylohyus gidleyi, Tanupolama mirifica.) 

—— — Fossil Sirenia of Florida and the evolution of the Sirenia. Bull. Amer. 
Mus. Nat. Hist., vol. 59, art. 8, pp. 419-503, figs. 23. September 6, 1932. 
(New: Hesperosiren, H. crataegensis, Halitherium alleni, Felsino- 
therium ossivallense.) 

———_ The supposed association of dinosaurs with mammals of Tertiary type 
in Patagonia. Amer. Mus. Novitates no. 566, p. 21, figs. 7. Sep- 
tember 21, 1932. (New: Florentinoameghinia, F. mystica.) 

— A new Paleocene mammal from a deep well in Louisiana. Proc. U. 8. 
Nat. Mus., vol. 82, art. 2, pp. 1-4, fig. 1. November 5, 1932. (New: 
Anisonchus fortunatus.) 

Situ, G. Exuiorr. The Peking man. China Journ., vol. 13, no. 5, pp. 266- 
269. November, 1930. 

Soper, J. Dewey. Field notes on the pallid meadow mouse, Lagurus pallidus 
(Merriam). Canadian Field Nat., vol. 45, no. 9, pp. 209-214, figs. 3. 
December, 1931. 

SowrerBy, ARTHURDEC. The orang utan of Malaya. China Journ., vol. 12, no. 

3, p. 170. March, 1930. 
— Wapiti hunting in Manchuria. China Journ., vol. 11, no. 4, p. 207. 
October, 1929. 
—--—- Animal and plant life of the East Indies. China Journ., vol. 13, no. 4, 
pp. 216-224, figs. 15. October, 1930 

SPIEGEL, ARNOLD. Beobachtungen iiber den sexualzyklus, die graviditit und 
die geburt bei Javamakaken (Macaca irus mordaz Thomas & Wroughton 
[cynomolgus L.1) Archiv. f. Gynikol. vol. 142, pp. 561-591. 1930. 

Sr. Leeer, J. Description of a new species of brush-tailed porcupine with notes 
on Chaeromys, from Kakamega Forest, Kenya. Ann. & Mag. Nat. 
Hist., ser. 10, vol. 10, no. 57, pp. 231-233. September, 1932. (New: 
Atherura turneri. 

STADTMULLER Ueber die postorbitalen Fortsitze und die postorbitale Spange 
(Orbitotemporalspange) am Siiugetier-Schiidel. Zeitschr. f. Morphol. 
u. Anthropol., vol. 30, pp. : 251, 5 pls. 1931. 

STERNBERG, C. M. New records of mastodons and mammoths in Canada. 
Canadian Field-Nat., vol. 44, pp. 59-65, pl.1, map. March, 1930. 

Srocx, Cuester. Canid and proboscidean remains from the Ricardo deposits, 
Mohave Desert, California. Contrib. Paleont., Carnegie Inst. Wash- 
ington, Publ. 393, pp. 39-47, fig. 1, pls. 4. September, 1928 [=October 
24, 1928). 

—— A tooth of Hipparion mohavense from the Puente formation, Cali- 
fornia. Contrib. Paleont., Carnegie Inst. Washington, Publ. 393, pp. 
49-53, fig. 1. September, 1928 [= October 24, 1928]. 

— Tanupolama, a new genus of llama from the Pleistocene of California. 
Contrib. Paleont., Carnegie Inst. Washington, Publ. 393, pp. 29-37, pls. 
6. September, 1928 [=October 24, 1928]. (New: Tanupolama for 
Lama stevensi Merriam and Stock.) 
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Stock, Cuester. A peccary from the McKittrick Pleistocene, Calif 





Contrib. Paleont., Carnegie Inst. Washington, Publ. 393, pp. ‘ 
figs. 7. September, 1928 [=October 24, 1928]. 
Additions to the mammalian fauna from the Tecuya beds, California 
Contrib. to Paleont., Carnegie Inst. Washington, Publ., 418, no. IV, pp 
87-92, pl. 1. August 3, 1932. (New: Promerycochoerus erythrocep 
Daphoe nus (?) ruber.) 

utTon, GeorGe Mrixkscu and Wiiu1am J. Hamiuton, Jr. A new arctic weasel 





1 


from Southampton Island, Hudson Bay. Ann. Carnegie Mus., vol. 21, 

no. 2, pp. 79-81. April, 1932. (New: Mustela arctica semplei.) 
Tooker, Jack. Lions of the Kaibab Forest. Outdoor Life, vol. 68, no. 1, pp 

7-9, 70, figs.3. July, 1931; no. 2, pp. 13-15, 72, figs.6. August, 1931 
Trotrer, WiLFRED. The functions of the human skull. Nature, vol. 123, no 
3-537. April 6, 1929. 


> 
Oe 








3101, pp. { 
VaLKEeR, A. Laviedugorilleau Gabon. Bull. Mus. Nat. Hist. Nat., Paris, ser 
2, vol. 3, no. 5, pp. 393-398. May, 1931 
Vaurrey, R. Les progrés de la paléontologie humaine en Allemagne. L’Anthro- 
pologie, Paris, vol. 41, nos. 5-6, pp. 517-551, figs. 22. 1931. 
Vinocrapov, B. and A. ArGyrropuLo. Matériaux pour servir a la connaissance 
des Rongeurs de |’Asie Centrale 1. Observations biologiques sur les 
Gerboises (Dipodidae, Mammalia). Ann. Mus. Zool. A . Sei 
URSS., vol. 32, no. 2, pp. 135-156, figs. 9, 1931 
von BLogKker, Jack C. Jr. A new race of Perognathus longimembris from 
southern California. Proc. Biol. Soc. Washington, vol. 45, pp. 127 
130 September 9, 1932 (New: Peroqnathus longimembris cantwel 
——— Three new mammals from salt marsh areas in Southern California 
Proc. Biol. Soc. Washington, vol. 45, pp. 131-138. September 9, 1932 





(New: Sorex ornatus salicornicus, Reithrodo my neqalo 


Microtus californicu tephen 


Voss, H. Die Kehlsiicke zweier junger Orang-Utans. Zeitschr. f. Anat. u 
Entwicklungs., vol. 96, pp. 84-91, figs. 5. 1931 











Vriis, V. Uber elektive Firbung riisen mit S Total 
priparaten der Haut s she 
Technik, vol. 47, pp. 443-450, figs. 4. 1930 

WaLkKer, Lewis WAYNE Defends the sea lio Outdoor Life, vol. 68, 5, p 
32 November, 1931. 

Warp, WILLIAM \ Foxing the fox by flashlight. Camera adventures on Santa 
Catalina Island. Nature Magazine, vol. 18, no. 5, pp. 291-294, figs. 5 


November, 1931. (Urocyon cat 

W EINERT, HANs Menschen der Vorzeit Ein Uberblick iiber die altsteinzeit- 
lichen Menschenreste. Ferdinand Enke, Stuttgart, pp. 139, figs. 61. 
1930. 

Wuite, Stewart Epwarp. The ferocity of bears. Outdoor Life, vol. 67, no. 5, 
pp. 22-23, 63-64, figs.3. May, 1931 


Woop, Horace E. Priority in family, order and higher group names. Science 


n.s., vol. 72, no. 1861, pp. 219-220. August 29, 1930 
— — and FLiorence D. Woop. tefutation of the alleged diametric growth « 
erupted rat molars. Anat. Record, vol. 48, no. 1, pp. 169-183. Janu- 


ary 25, 1931 
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Yacx, H. L. Young of Europe are born in winter. Canadian Field Nat. 
vol. 45, no. 7, p. 179. October, (At Wakerton, Ontario.) 


Youna, C. C. Bemerkungen ueber einig« 





bnormale formen von fossilen und den 





er Knochenablagerungen von Chou Kou Tien. 
. Geol. Soc. China, vol. 9, no. 2, pp. 183-188, figs.5. July, 1930. 
1 Suiyuan. Bull. Geol. Soc. China, vol. 


£ 1 


11, no. 3, pp. 255-258, fig. 1. December, 1931. (New: Ochotona 


versteinerungsgrad « 
Br 
- : 


—— — On a new Ochotonid from Nort 





Younc, Joun W. Grey and red squirrels. Field, London, vol. 156, no. 4045, p. 


Zisrt, CenreK. Bobr v. zemich Ceskoslovenskych. Le Castor en Tcheco- 
slovaquie. V. Praze, Nakladem Ceskoslovenske akademie zemedelske 
1929. Vedecke spisy vydavane ceskoslovenskou akademii zemedelskou 
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COMMENT AND NEWS 


THE NINETEENTH AMERICAN GAME CONFERENCE 





30, 1932. 





several interesting papers were presented on this latter group, among them an 


extensive report on the game situation in the West by Paul G. Redington, C. E. 


Rachford and Horace M. Albright, and a paper on the management of our deer 





by E. A. Goldman. Other papers on the mammals were, ‘‘Rearing Cotton- 
and ‘‘Will Cat License Laws Save Wild 


Life?’ by J. M. Loughborough. These papers will be published in the Proceed- 


tail Rabbits for Restocking Purposes’’ y Charles A. Hiller; “‘The Ohio State 





ings of the American Game Conference and fuller report on them is thus unneces- 





nty-four or more members of the American Society of Mammalogists were 

present at the meetings and many took an active part in the program and the 

meetings of related organizations which were held at that time. The corre- 
; ] 


sponding secretary represented 


Ul 


the § ty at the Conference and at the meeting 


f the Game Policy Committee 
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ANNOUNCEMENT OF ANNUAL MEETING 


The fifteenth annual meeting of the American Society of Mam- 
malogists will be held at the new Biological Institute, Harvard 
University, Cambridge, Massachusetts, from Tuesday, May 9, to 
Saturday, May 13, 1933. Titles and further particulars regarding 
papers for presentation should be in the hands of the Corresponding 
Secretary not later than April 21. Further details regarding the meet- 
ing may be obtained from the Corresponding Secretary, or from the 
Local Committee on Arrangements: Thomas Barbour, chairman; 
Glover M. Allen, Harold J. Coolidge, Fred H. Kennard, and John 
C. Phillips. 





LOSS TO SOCIETY’S INCOME 


During the past year there has been a loss in effective membership, because of 
resignations and delinquencies, of about two hundred and fifty. The Society has 
suffered further loss from default on payment of interest on a part of the invest- 
ments of the Allen Memorial Fund. The consequent drop in the Society’s re- 
sources makes it imperative, unless the income speedily can be brought back to 
normal, that the size of the quarterly numbers be drastically reduced. It is 
therefore urged that our members make every effort to pay all back dues promptly, 
and to obtain more members 








